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In  the  earlier  volumes  of  this  report,  the  work  was  extended  hut  slightly 
beyond  actual  quarnes;  in  the  present  instance,  the  investigations  include 
Pj,ss.hle  sources  of  supply  which  have  not  k-en  exploucd.  In  consequence 
of  h.s  change  of  plan  the  report  has  reached  a  length,  compared  with  the 
earlier  volunies  which  is  somewhat  out  of  proportion  to  the  relative  im- 
portance of  the  building  stone  industry  in  the  three  Provinces  under  consid- 
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AUTHOR'S  PREFACE. 

Th...  field  work  in  connexion  with  the  present  report  was  earrie.l  on 
durmK    he  sun,mers  of  1914  and  1915;    the  work  in  the  former  vear  b  i^g 
< onfined  to  the  I'rovnKe  of  Manitol,a.  and  in  the  huter  vear  to  the'  Provin.  e! 
of  Saskatchewan  and  Alberta.     About  five  months,  in  all,  were  re.    i  ch 
for  the  mvestigations  in  the  field.  rL.iuirt.i 

In  the  eastern  provinces,  an  examination  of  actual  c,uarries,  supplied 
in  large  part,  the  mformation  necessary  for  the  preparation  of  the  report' 
as  quarnes  are  numerous,  and  most  outcrops  of  rock,  in  positions  at  all' 
accessible,  have  been  prospected  for  buil.linR  and  ornamental  stone  In 
the  west  however,  actual  cp.arries  are  few  in  number,  and  prospecting 
has  not  been  carried  on  to  the  same  extent  as  in  the  east.  The  demand 
for  stone  on  the  part  of  a  rapidly  increasing  population  and  the  lack  of  a 

volume  beyond  a  a.ns.derafon  of  actual  quarries,  and  to  make  it    ndude 
sta  ements  as  to  the  value  of  possible  sources  of  supply.      It  is  apparent 
that  comple  eness  m  th,s  respect  is  not  to  be  expecte.l,  for  all  sources  of 
supply  would  mclude  the  whole  of  the  eastern  ranges  of  the  Rocky  mountains 
the  numberless  exposures  on  the  northern  lakes  of  Manitoba,'and  a  greu 
number  of  outcrops  in   the  river  valleys  and  coul6es  of  Alberta.     While 
t  IS  not  possible,  therefore,  to  describe  all  known  outcrops  of  rocks   an  at- 
tempt has  been  made  to  examine  type  localities  of  each  geological  formation 
and  to  present  an  account  of  the  rocks  from  the  point  of  view  of  the  buil.ling 
stone  mdustrv-      In  .-onsequence  of  this  plan  of  investigation,  detailed   tests 
have  been  made  of  stones  which  present  little  possibility  from  the  present 
pom   of  v.ew.     The  results  of  these  investigations  are  included  in  the  ;;;ort 
partly  for  comparafve  purposes,  and  partly  in  the  hope  that  the  information 

r  H  ^Z\u  u  '"  "'"''  "^  '"•""  ^"'  '''^''  P^^P"^'^^  'han  building.  It 
-thought  that  all  stone  quarr.es,  for  whatev  er  purpose  worked,  are  included  • 
th  re„re,  the  report  may  be  regarded  as  fairly  indicative  of  the  stone 
.nck.s  rx-  ,„  genera  .  It  is  to  be  remembered,  of  course,  that  the  point  of 
cw  as  remamec  the  same,  and  consequently  all  tests  have  been  made 
with  the  object  of  ascertammg  the  suitability  of  the  stones  for  building 
purposes  only.  umi.nj, 

kindJ'^f  ';'■'""''":!''?.■  ^■'^'■'P^"  ™"^^'"^  a  brief  account  of  the  .lilTerent 
kn.ds  of  stone  wh.ch  occur  ,n  the  three  provinces  and  an  outline  of  the 
jcedure  m  makmg  the  various  tests;  it  also  .ontains  general  averages 
of  results,  comparative  statements,  and  references  to  striking  or  unicfue 
features  which  have  been  ascertained  in  carrying  on  the  work.  The  only 
departure  from  the  practice  of  previous  years  is  the  introduction  of  an  im- 

unsI'Sf,  r         7  /"■■   ^'^^'^^"^'"'"S   ^he  chiselling   factor.     Many 

unsat.s  actory  and  anomalous  results  were  obtained  with  certain  of  the 
physical  tests,  particularly  in  the  case  of  the  Manitoba  limestones.     Most 
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of  these  apparent  errors  are  due  to  the  irregularly  cavernous  nature  of  the 
stones  which  makes  many  of  the  physical  tests  variable  and  doubtful. 

The  second  chapter  is  devoted  to  a  short  account  of  the  geology  of 
the  three  provinces,  the  subject  being  regarded  from  the  point  of  view  de- 
manded by  the  nature  of  this  report. 

The  systematic  portion  of  the  report  is  arranged  on  the  basis  indicated 
below; — 

(1)  According  to  the  kind  of  stone:  limestone,  sandstone,  granite,  etc.; 
(2)  According  to  the  geological  formations;  {^)  According  to  certain' arbi- 
trary, but  more  or  less  distinct,  geographical  districts  which  are  termed 
"areas" ;  and  (4)  According  to  owner,  or  where  no  owner  is  known,  according 
to  locality. 

As  far  as  possible  the  description  of  individual  properties  is  given  under 
the  name  of  the  owner,  which  is  conspicuously  printed  in  italics.  In  many 
cases,  however,  the  outcrops  are  on  Crown  lands,  or  the  name  of  the  owner 
has  not  been  ascertained;  in  such  cases  the  locality  is  indicated  in  the  same 
style  of  type.  As  in  previous  reports,  the  detailed  description  of  the  stone 
is  kept  distinct  from  general  ob.servations  on  quarry  conditions,  etc.  The 
stone  is  referred  to  by  number  in  the  general  account,  and  is  described  in 
detail  later.  It  is  to  lie  understood  that  the  detailed  descriptions  of  the 
various  stones  refer  to  the  samples  on'y;  they  must  be  considered  with  due 
regard  to  the  preceding  remarks  on  formational  features. 

The  arrangement  of  the  descriptive  matter  under  an  individual  owner 
or  locality  is  as  follows:— 

Owner. 

Location. 

Quarry  description. 

The  stone: — 

General  description. 
Physical  tests. 
Chemical  analysis. 

Quarrying  methods. 

Prices,  statistics,  and  economic  remarks. 

Buildings  constructed  of  the  stone. 

At  c()n\enient  intervals,  short  summaries  have  been  introduced  for 
the  benefit  of  readers  not  interested  in  the  detailed  descriptions.  These 
summaries  are  printed  with  a  consjjicuous  heading,  and,  together  with  the 
mtroductions  to  the  various  sections,  give  a  general  account  of  the  subject 
devoid  of  detail. 

The  sawing,  grinding,  and  general  preparation  of  test  material  was  done 
HI  the  laboratory  of  the  Royal  Ontario  Museum  of  ^,eolog^-,  Toronto; 
the  trans\erse  and  shearing  strength  tests  were  made  in  the  engineering  lab- 
oratory of  the  University  of  Toronto;  the  crushing  strength  tests  were 
conducted  in  the  engineering  laboratory  of  McGill  Uni-^ersity,  Montreal- 
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and  the  analyses  were  made  in  the  laboratory  of  the  Mines  Branch  at 
Ottawa. 

All  the  work  in  connexion  with  the  determination  of  specific  gravity 
poroMty,  etc.,  was  carried  on  by  Mr.  Alex.  MacLean,  in  the  laboratory 
of  the  department  of  geology,  Tniversity  of  Toronto. 

While  engaged  in  the  field  I  met  with  uniform  kindness  and  assistance 
from  quarry  owners  and  operators;  in  this  connexion  I  particularly  wish 
to  express  my  thanks  to  the  officers  f.f  the  Lake  Winnipeg  Shipping  Company 
and  the  Wallace  Sandstone  Company.  I  am  also  indel)ted  to  Capt.iin 
Charles  Sparks  of  Jasper  Park,  and  to  Mr.  S.  Clark,  supervisor  of  the 
Brazeau  Forest  Reserve,  for  ,iuUerial  assistance  afforded  me  in  reaching 
certam  points  difficult  of  access.  In  selecting  the  localities  to  be  visited 
and  m  laying  out  my  itinerary  I  received  great  assistance  from  Messrs 
Dowlmg.  Keeic,  and  Mclnnes  of  the  Ck-ological  Survey  of  Canada-  from 
Messrs.  Joseph  Tyrrell,  James  McEvoy.  and  Alex.  MacLean  of  Toronto- 
from  Professor  R.  C.  Wallace  of  the  I'niversity  of  Manitoba,  and  from' 
Professor  J.  A.  Allan  of  the  University  of  Alberta.  I  am  als,,  indebted  to 
Professors  W  allace  and  Allan, and  to  Mr.  Dowling  and  Dr.E.M.  Kindle  of  the 
Geological  Survey,  Canada,  for  information  as  to  the  geological  horizons 
of  certam  strata.  To  Dr.  Frank  D.  Adams  and  Professor  H.  M.  Mackay 
ofMctiill  I'niversity  I  am  again  indebted  for  permission  to  use  the  large 
W'icksteed  machine  for  crushing  strength  tests. 
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CHAPTER  I. 

INTKODl  croRV. 

OF  TESTING  AND  SUMMARIES^RESUL^s   '  ^^^  ^I-BERTA.     METHODS 

Tlu.  a.-,nal  ,.r...lu.ti.,n  nl  l.ui|.|i„«  stoni-  in  th..  thrtr  pn.vin.fs  is  pra.ti- 
.ally  o.nhm.,1  ,,.  ,1,.  n...,.l..,l  li,„.>,u,u-s  .,f  Tyn.l..ll,  Mani.,.l,a,  an.l  ,1,.. 
J  .skap<K,  san,lsto,u.s  of  AIUt..,,  although  ,1...  Prov  in.v,  n.,l.rar..  ,lu.  ,r..  .t 
ran«..s  o  .h.-  ...,..„  Ko-kv  ,nnun,ai„s  a.„i  ,1...  s,o„v  n-.i..  ,s  of  ,.L^ 
arid  northern  Maintoha. 

Ihy  Tymlall  lime.tonf  i>  of  ..  rhar.u  trristi,-  nu.t.U-.l  ..sm-.f  it  is 
s..tt  an,l  ..astly  work..l,  an.l  i>  to  l„.  r,.«..nU.,|  as  on.  of  th.  most  .I.siral.k- 
liuil(hnK  "toiu's  prodiuvd  in  Canada. 

The  Paskap<H,  san.lston.s  of  AILcrta  ar..  ,,uarri.d  at  manv  ,K,ints 
and  yu  ,1  stone  vary.n,  „,  .olonr  from  l.lu.  to  yellow,  and  in  "hardness 
fro...  ac  tual  .n.oherenre  to  a  decree  of  eohesion  I.eyond  the  limit  of  prarti.al 
wc,rk.n«.  Most  of  the  f^ner  l,uildin«s  of  CalKary,  Kd.nonton,  a.ul  other 
.'\ll)erta  eiiies,  are  constructed  of  this  stone. 

....  •:''"^'^«';">'  ^f^'t^'  -TC'  c.xpose.1  at  many  points  on  the  shores  of  Lakes 
.nn.pe,.  Umn.peKos.s,  and  Manitoba;  also  in  the  inter.nediate  regions 
and  thn.UK'hout  the  more  northerly  parts  of  the  Province  of  Manitoba 
Por  the  most  part,  these  stones  are  hard,  cavernous,  thin  I.e.lde.l  or  of 
IKK.r  weather.nK  pn-iHTties;  in  consequence,  thev  are  not  well  suite.!  to 
pur,K,ses  of  construction.  Nevertheless,  cc,  tain  p.issil,iliti..s  exi  .„,|  some 
stone  ts  actually  usc.l  for  building,  but  it  is  obtained  as  an  inci.lental  pr...lu 
from  quarries  operated  for  other  purposes. 

The  great  bulk  of  the  eastern  ranges  .,f  the  Rocky  nu.untains  .-..nsists 
of  hmestone  wh.d,  .s  usually  so  l.ar.l  and  s..  ba.ily  shattere,!  that  practically 
no  quarrying  has  been  attempted.     A  little  stone  has  been   t^sed  along 


jd'T.i^^^^^'-^r!^. 


the  lines  of  the  Caiiadiaii  I'acific  railway,  and  it  is  possible,  with  a  ^riMter 
local  (kin, Mid,  tli.ii  more  favourable  sites  niay  be  loeated. 

In  addition  to  the  I'askapoo  sandstones,  already  referred  to,  stone 
of  tlii-  class  occurs  on  i.aki'  Winnipeg',  .it  the  b.ise  of  'I'urlle  mount. liii 
in  southern  Manitob.i,  in  soiitiurn  Saskatchewan  and  Alberta,  and  in 
many  river  \  alleys  of  ceiitr.il  Alberta.  Of  these  \.irious  .xcurrences, 
that  at  Turtle  moinit.iin  is  the  onK-  one  that  has  yielded  an\  structur.d 
stone.  Softness  and  fri.ibility  seem  to  be  the  main  deterrent  f.iclors  in 
the  other  instances.  The  foothills  of  the  Rockies  [iresenl  certain  b.inds 
of  indurated  sandstones  which  are  imdr)ubledly  c.ip.ible  of  \iel(lin^;  a  hard 
type  ol  stone  suitable  for  rounh  purposes.  I'nfortunately  these  slonis  .ue 
not  |)ossessed  of  ^ood  wcitherinj;  properties  in  res|)ect  to  colour. 

Cranites  occur  in  considerable  nia.sses  alouK  the  cistern  shore  of  Lake 
Winnipeg;  they  might  well  be  exi)loited  for  structur.il  purposes.  \'ari- 
ability  and  the  lack  of  any  i)articular  beauty  would  probably  prevent 
the  Use  ol  these  stones  for  monumental  purposes.  ( '.neisses  also  occur 
in  this  district;  they  h.ive  been  employed  for  making  crushed  stone  and 
inci-'-'iitally  for  rubble. 

Fiard  and  somewhat  schistose  conglomerates  and  many  varieties  of 
(|uarlzite  o( cur  in  the  Rocky  moim tains;  some  of  these  have  been  employed 
locally  to  .1  very  limited  extent.  In  this  connexion  the  pink,  banded  St. 
I'iran  (|U.irlzites  of  l..ike  Louise  are  worthy  of  esjjeci.il  mention. 

Decor.itive  sUmr  is  practically  contined  to  varieties  of  limestone, 
of  which  the  hne-gr.imed,  doloniilic  type  from  Hroadv.illey.  Manitoba, 
(lu.irried  under  the  n.ime  "manitobite,"  is  the  only  exampli^  that  h.is  been 
worked.  Possibilities  exist  in  the  c.ise  of  other  M.mitoba  slones.particul.irly 
the  Siluri.m  limestone  from  I'isher  lir.inch  .ind  tl.i'  Miidson  M.iy  r.iilway, 
and  the  I'pper  Devonian  limestone  of  i  ,)int  Wilkins.  L.ike  Winnipegosis. 
The  hard  black  limestone  of  the  Lower  Manff  form.ition  of  the  moimt.iins  is 
c.ipable  of  .1  brilliant  polish  and  presenis  possibilities  as  a  marble.  True 
cr\-.t,ilhnc  marbles  occur  in  the  Wrmilion  p.iss  ,md  near  the  line  of  the 
C.r.mil  Trunk  I'.icitic  railway,  but  llieir  commercial  possibilities  have  not 
been  pni\ed. 

.\  large  deposit  of  1.1, psh  .mhydrile  in  northern  .Manitoba  h.is  attracted 
some  .mention  .is  a  decor.itive  stone,  but  the  application  of  this  subst.mce 
to  decorative  purp..ses  on  .i  commercial  sc.ile  h.is  ikiI   been  est.iblislied. 

Ol  the  rarer  .lecor.uix.-  maleri.ils,  op.il  .md  petrilied  wood  occur  in 
the  Crel.iceous  str.il.i  of  Albert.i.  'These  substances  have  been  referred 
to  .IS  ol  possible  x.ilue,  but  I  Imvc  le.irned  of  no  attempt  to  utilize  them. 
In  .ill  probability  their  occurrence  i>  much  too  sc.itlered  for  commercial 
exploit. ition. 

The  nulhods  i-mploxed  in  the  preparation  of  m.iteri.il  .md  in  the 
conduct  of  exj)eriments  h.ive  been  explained  in  some  del.iil  in  tl„.  intro- 
ductory ch.ipters  ol  the  e.irlier  \(,lumes  of  ihi-,  reoori        \o  serious  modilica- 


tions  w.rr  inlnKlu.i..!  fur  Hr.  pr..s..Ml  v„l,.nu..  .1,..  onlv  .Ik.mkc  IhImk  ,1u- 
adoption  ..I  an  nnprovcd  lypr  ot  chiM.llinK  ni,i(  liinr. 

The  following  phvM.al  .-onslanis  «,,•,.  ,|,.t.rniin((l  lor  •■.i.h  o|  iIr. 
Monos  t,.su.l.  nu.sc.  t,uto,>  a>v  r.vonlc.l  in  tl,..  ^anic  onl.r  in  ll,,.  ,U.,.Tip. 
tions  ol  the  >lonts  and  arc  tal.ulalc<l  in  liir    ip|HM.Ii\:    - 

(.1)      Spccilic  gravity. 

(I>)      WiiKliI  piT  ciiljic  |o<il.  Ihs. 


('ocfticicnl  ol'  Nilunilion. 


I'orc  space,  per  ccnl, 

U.itio  ol  absorption,  per  ciiit,  one  hour. 

two  lioins. 
slow   iiiirncrsion. 
in  vacuo, 
tnidcr  pressure, 
one  liour. 
two  lioiu's. 
slow  immersion, 
in  vacuo. 
)er  s(|.  in..  dr\-. 
wet. 

,  ,       "  ••  ••  Wet  alter  frei'zinj;. 

'Iransverse  strenutli,  li)s.  per  s(|.  in. 

Shearinsi  strenj'th,  ll)s.  jmt  s(|.  in. 

(  orrosion,  loss  or  Kain.  j>rams  per  s(|.  in. 

Drillinii  factor,  mm. 

("liisellinj;  factor,  grains. 


(c) 
(<ll 
(el 
(f) 

(K) 
(h) 

li) 

<j' 

<■> 

mil     Crnsliinj.;  strenjjtli,  1| 

'"> 
(") 
(P) 
('I) 

(r) 
(s) 
(I) 

(a) 


In-  spcnU,  ,.nivily  was  <letern,inc<l  l,y  w.iuhin^.  snspen.led  l.\ 
fine  silk  threa.ls,  m  water,  the  cubes  of  .tone  winch  h.,d  bi^n  thoron^hlv 
saturated  with  water  as  per  ex,,eriment  "h".  The  ,'  v  weight  divided 
by  the  loss  ol  we.Rht  in  water  ^ives  the  spe.ihc  .uraviiv.  /.,•.,  th.^  wei.ulit 
of  the  stone  c.Miipared  with  the  weiKht  of  .,n  e<|u,il  bulk  <,f  distilled  water 
1  he  avera.ue  s|)ecific  Kravity  of  21  Manitob.i  limestones  is  .'■  7()>  The 
hi^'hest  result.  2-«o7,  was  obtained  for  the  dolomite  from  iheC.rand  r.ipids 
of  the  Saskatchewan  river,  and  the  lowest.  2M6,  lor  the  Devoni.in  lime- 
stone Iron,  Point  Wilkius,  Lake  WinnipcKosis.  Four  s.imples  of  limestones 
from  the  mountains  of  Alberta  save  .m  aver.iKe  specific  ^ravitv  of  2-714. 

The  almost  pure  (|nart/  san.lstone  troin  I'uiik  island,  I...k;'  Winnipeg 
has  the  lowest  spec  i lie  gravity  (2-0,<.=i)  of  the  samples  tested.  The  highest 
result  was  obt.iined  for  the  yellow  ferruginous  san.lst.me  from  laitwistle 
Alberta  (2-72).  The  variation  in  21  other  samples  is  verv  slight  as  the 
mineral  constituents  v.iry  but  little.  rho  lluctuations  in  gravitv  seem  to  be 
chiefly  in  accord  with  the  amount  of  carbonates  present  in  the  cementine 
matter. 

(b)  The  vci'jht  p,-r  rnhi,  (no!  was  determined  a-^  follov  - :— (1)  Multiply 
the  weight  of  a  cubic  foot  of  pure  water  (62-426  lbs.)  bv  the  specific  gravity 
of  the  stone:  this  gives  the  weight  of  a  cubic  foot  of  solid  stone. 


(2)  Knowing  the  pore  space  per  cent,  calculate  this  perc-ntage  of  the 
we.ght  of  the  sohd  cul,ic  foot  as  .letermined  alK.ve:  this  gives  the  weight  of 
the  stone  that  would  fill  the  pore  space. 

(.?)  Subtract  the  weight  of  the  stone  that  would  fill  the  pore  space 
from  the  we.ght  of  the  solid  cul.ic  foot:  this  gives  the  weight  of'the  a-'^ld 

It  is  apparent  that  the  weight  per  cubic  foot  depends  on  the  specific 

be  obtawu-d  Irom  stone  under  normal  conditions  of  weather. 

Of  the  Manitolw  limestones,  the  lowest  weight  per  cubic  foo,  is  ,hat  of 
le  ndf  stone  fron,     yndall  ,  l.S,  .54  lbs.).     The  greatest  weight  is  show  ,  ,n 

The  I  as  ,  i ...  14.?  lbs.).     As  th,s  ,s  a  complex  factor  depending  on  gravil  v 
and  pore  sp,.ce,  a  general  av  erage  can  have  no  pa-ti-ular  s.gnificance 

1  he       ndstones  ^•ary  remarkably  showing  all  gradations  between  the 

6,?.24  lbs.  for  the  Dakota   sandstone   fron,   Coleman   on    the  Crowsnest 
Ime  of  the  C  anadian  Pacific  railway. 

(c)      The  pore  space  is  expressed  as  volume  per  cent  of  the  stone-  it  was 
determmed  n,  the  following  way:— 

■md  i'^  inch"'"  "'  ■''.""^■'  '''^""^  ""••  '■"'■''  ^nuare  in  the  case  of  limestones. 

ti  h  w  .te    l.r'T"  '"  !    ■  ""'  •"■  ''•""'^^""--  -a.  thoroughly  saturated 

.th  ^^ater  by  slow  soakmg.  removing  the  air  by  suction,  and  filling  the 

pores^  under  a  wa.er-pressure  of  2,.„.„  lbs.  to  the  sc,uare  inch  continued  for 

(2)  The  cube  was  weighed  while  saturated 
W  The  cube  was  dried  for  24  hours  at  11()°C.  and  weighe,!. 
(4)  The  latter  weight  subtracted  from  the  former  gave  t.,.    .veight  of 
the  water  occupymg  the  pore  spaces. 

w...Vh?  f?/''  ^^'^''^^'ht  muhiplie,!  by  ,he  specific  gravity  of  the  stone  gave  the 
^"^^!  of  the  stone  that  would  be  required  to  fill  the  pore  space 

of  th^iub^:;  •  *  :;:;:d:' '" ''" '''"'''  -^ ''-  "^>-  -'-  --  ^^^  -'«•- 

cent;;^p;!;*;:p::r""  "^  '■   '•^"■^•"•^'«^'  -^  "<^>"  «--  ^'-  -lume  per 

Tnu-  'Y',,T'-!r'';T""'."''   "^''   -^'anitoba   limestones  is   the   upper  bed   at 
n^^ood  (12. .' ,  )  but  n  is  closely  approached  bv  the  buff  TvndLll  stone  ar 
he  upper  beds  at  Stonewall.     The  most  compact  stones  are  the  S,  ur    n 
mestone  from  the  Ht.dson  Hay  railway  (6..S(),?' ;)  and  the  Devonian  Time" 

stone  Irom  Steep  Rock  (6-59.S';). 

The  Rocky  Mountain  limestones  are  all  of  xery  low  porosity    with  i 

.T';:  8  ""  f  uf  t '  '"  ;' •  ^r-^^---  -«-  -  Ban^  Ld'a  l;xim L 
ot  1   88.,-  for  the  stone  of  Mimlar  age  from  near  Xordegg. 


The  sandstones  vary  Kreatly  in  pore  space,  rannins  from  .?•>";    i„ 

The  Kneiss  from  Lake  Winnipeg  has  a  porositv  of  O-IW;   ..n.l   the 
.ran,,,  ,„„,  Kal.L.t  point  is  rather  .x.rous  for  a  stonJ  of  its  .lass   ...       /  ; 
The   sdustose   an.l    h.^hly   altered    conglomerate   or   san.lstone    fro  n    the 
Caml,r,an  formations  of  the  mountains  shows  a  porositv  of  ...48  V 

(c)  I  he  r<,no  ofahsnrptio,,  is  the  weight  of  the  water  al.sorl.e.l  express..,! 
as  a  per  .ent  o.  thew..ight  of  the  .Iry stone,     For  r.Msons  explai  .        ,      . 

earhery.^umes..fth,sr..portJtisa.lvisahle,o..l,taintheratio'o  I   ;  , 
under  .littereni  con.litions  of  soaking.  aosorpnon 

In  or.ler  to  make  the  tests,  two  sets  of  cul.es  w.-re  prepan.-l;  in  the  .a... 
of  I.m..stones  an.l  har,l  .-ompa.-,  san.lstones.  granit..s,  et.  ,  ,he V  ll.  .  ^  . 
approx.mately  one  n.ch   s.p.are;  in   the  .ase  of  the  softer  san.ls     nes,,   ■ 

(  .  .he  ,  ubes  of  one  set  were  weighe.l,  plunge.l  ,n,.!..r  wa,..,  tor  one  hour 
a".l  agau,  we.ghe.l.  f.r.>m  the  figures  obtain...!  the  nU,o  of  al.sorpHo,,  f„  ,,■ 
hour  was  .alculat..,!.     The  cui.es  were  again  .Irie.l   an.l  weigh...       ,1    ,^1 

al.ula  .,!  from  the  r..sul.s.      I  he  .her  set  .,f  cubes,  .dur  being  dri..,l  ,,n., 
Y>ghe.l  as  above,  was  pla.e.l  in  a  tl;  .  vessel  in.o  which  water  w.w  ami 
|U  s.uh  a  rate  tha,   the  cubes  were  .-overe.l  after  four  h..urs.     T  en 

then  aiows  to  stan.l  und..r  water  for  24  h..urs  an,!  w..ighe.!.     The  re     1 
.ave  the  raUo  of  aUsorptun,  for  sUn.  .r,mcrs.„„.     These  cui.es  w.. re  ,,' 
dru^d  we^.ed,a„.l  phued  in  a  ...n.ainer  from  which  the  air  was;^^!.^; 
xh auste,!  by  a  water  pun,p.      A  small  an.ount  .,f  water  was  ,l,en  a.lnd.te,! 
"  the  contamer  wh.ch  was  surr..un,le.!  by  warm  wa...r  in  an  on,       v.' 

"<ler  ,h..  re.!u..ed  pn..ssur..  the  water  in   the  .-ontain...    boile.l     igor  .  ^l  ■ 

n^Z^i?  T  TT  ;""'.'-""'-■>"'«  «•-■  .>u.np  in  op..ratio:;or 
-4hours  >t^^as  though,  that  the  a,r  had  practi.allv  been  ..xhaus,...!  fn.n, 
the   contamer.     Wuer   was    then    sL.wly  a.lmitte.l"  until    the  culv.        e.. 

T'rl  ,,'-"^"":f '•---■  -In-s  soaked,  gave  the  figures  f.om  wl  ^ 
tn<  mlio  oj  absorption  in  vuaio  was  calculated. 

Th,.  ,ub..,s,  withou.  .Irving  an.l  weighing,  were  pla.e.l  in  a  s.eel  .       ,,ler 

r:     n         .„l        ;>  '"";  ""'"  :"''«'"■'■  •""'  "'^"  ^«""  '^I -'>sorp,ion  under 

^      "  deH       "f  ;""    "r:^c""     ■'■'"  ^"""  '^  "^^'  '^"'' '-"""  ofaksorpnon 

a    ..  .s  der,   e.   from  .he  total  hlhng  of  ,he  pores  of  ,h..  stone;  from  it  the  p..re 

h.    total  ra.,o  ot  absorptu.n  .alculate,!  fron,  the  I....  „f  wa...r;   this  serve,! 

ob™l  !;!!l^  ■  '"?'""'  •'^^^■'■"''-"-"'  ^-^'-^'''v  ^liRht  .lifferen.es  were 
oLscr  cd.  an.l  u,  such  .-asesit  was  th.Hight  preferable  „,  use  the  results  „b- 
tamed  fn.m  the  final  weighing. 

reports'  "J';;' V".';'"'"""'  ''  i'V"""'"'''  "'^^  that  a.lopte.i  f.,r  previous 
reports.       1  he  fr.able  nature  of  the  Paskap.,o  san.!st,.nes  of  Alberta  n...es. 
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sitatc.,1  a  n.o.lin.ati..n  tn  pnAvnt  l„>s  l,y  al,rasi„n.      In  the  ,.,>,•  ,.f  the  ...u- 
hour    ,hc.   ,w.,  lu„>r  an.l   ,1,..  .low  in-nKTM..,,  ..xpcrinu.n.s,  tlu-  .nl.,.  Jr. 
I-'"    ."  wa„h  classes  and  ,lu.  .vi,!,,  .,f  any  fra.nu.n.s  was  a,l,l..,l  ,„  ,1... 
...      o,  ,lK.  .u  ...      In  ,lK.  .as.  of  ,lu.  va.unn,  and  prossnu-  ..^..UuJ. 
tic  uihos  were,  plan.,!  m  s,,uares  of  a  IIkIu  hut  rl,.sHy  woven  fal.ri,- ,„,ull) 
1  he  ronuT.  o    tlje  s,,nares  were  picked  up  an.l  tie.I  together  al.oxv  the  .nhes' 
"  >1"|  <;.se  ol    the   va.nnin,  experiment,  the  little  La^s  wre  snsp..M,l,.,|  Uy 
thr..ads  in  the  .■ontanuT  to  prevent  any  attrition  ,lue  to  ,1:..  ein.llition  of  the 
wa  .r.      In  earl,  n.s.an.e,  the  parti.K.s  resulting  from  abrasion  were  weinhe.l 
and  th..  result  a<ld,,l  lo  the  weight  of  the  wet  .ul.e 

In  making  the  1,uk..  nuntl.er  of  wiKhin^s  ne.essarv  for  these  reports 
.t  was  foun.l  that  .lu  Kreatest  eare  must  he  exenise.l  in  stan.lar.liWnu 
umd.t.ons,  not  onls  ,„  .he  .a.-e  of  wet  .-uIh.s  hut  also  with  th.-  ,irv  satttpl.. 
\\e>,h,nK  a  wet  ohjeet  is  necessarily  a  matter  of  .linHultv  ..winu  to  ..vapor- 
atu.n,  a,„l  w.th  stones  of  I.nv  porosity  an  appr.riahle  .Tror  is  ,.,  h..  ..^p,,  ,,,| 
Th„  ..rr.,r  n,ay  he  re.luee.l,  at  L.tst  for  ...mparative  purposes.  In  uniformity 
of  operation   m  e.uh   iiistan.e. 

The  following  suii.uestions  are  offere.l  as  the  result  of  our  ..xperienee 
in  weigliini;  ,i  t;r."at  numher  of  wet  stones:—- 

(1)  Th..  w..i5,hii,t;.  must  he  ma.le  thoroufihout  hy  the  same  in.livi.lual 
V\.,i,uhin^s  ma.!.,  oy  Mr.  Ma.I....,n  are  uniformlv  higher  than  min.. 

(-)    I  he  same   h,il..n,.e   must    he   use.l    thn.URhout.     The   results  of  a 
last      halaiu-..   are    not    .-omparahle    with    those   obtained    with    a    slower 
instrument. 

<.i)  The  .■uIh.s  wh.n  taken  front  the  water,  shoul.l  he  rapi.llv  tou.he.l 
on  ea.h  fa.e  with  blottniR  paper  but  not  allowe.l  to  rest  on  the  pa,>er 

(4)  I  he  approximate  weight  sh.,ul<l  he  known  before,  and  this  weight 
shoul.  he  on  one  s.ale  pan  b..f.,rc.  the  wet  cube  is  place.I  on  the  other.  ( 'on. 
sulerahle  time  and  (•ons.(|uent  evaporation  is  thus  saved 

15)  The  weight  shoul.l  he  re.-onl.-.l  the  first  time  the  indi.at.,r  .wings 
e.|uall\   acr.>ss   the  ..'ntral   mark. 

(0)  7-h,.  weighings  si.  ,ul.l  1...  ma.le  uu.ler  the  ...me  atm.,spherir  .„n- 
<i>t.ons.  his  IS  praet,.-ally  imp..ssihle,  hut  by  making  the  weighings  all  at 
one  tim..  the  error  ,s  re.lu.ed.  We  have  foun.l  that  w.ighings  ma.le  in  the 
aft.rn.K.n  .litter  cnsi.lerably  fr.,m  r..sults  ..htaine.l  in  the  evening 

I'  )  It  has  luen  a.lvise.1  t..  wait  until  the  surfa.e  of  the  .'uhe  is.lrv 
we  W  obtain..,!  the  most  unfortunate  r.>sults  in  attentpting  ,o  apply  thi^ 

The  w..ighing  of  ,lrv  .-ubes  re.,uires  s.ar.-ely  less  care  th.in  in  the  case 
o.  we  ones.  I  he  w.,rk  must  be  .l..ue  .,uickly  and  unif.irmlv  t.,  obtain 
rcli.ihle  results.  I„  some  stones  the  absorption  .,f  water  from  the  a'.a.,s- 
hen.  IS  s..  mark...l  that  the  weight  rapi.lK-  increases.  The  cubes  tnust 
be  dri..<l  an.l  weighc.l  between  each  .soaking,  as.  in  some  .-ases.  there  is  a 
real  change  m  weight  due  to  .solution  an.l  possible  chemical  alterations 
Limestones  (H.;c()K-f-.  nerci-i^f .IiK-  nnrl  ,    ii  ■  • 

ptitipLDU    unclei    llie  (.ressure  soaking. 
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Otiur  far.,.rs  I.Hmk  ..lual.  tL,    U...  waur  a  >„.„..  al.x.rh,  nla.iv.  ,.. 
.t^  t.-tal  raiMnty,  ,h..  ^roairr  M.  ,,.aur  of  r..>is,an.v  .o  ,liMnt,.,ra(inu  Inr.v, 

nHMm.snu  d.l.rnm,.mo„>an.  duTHnr.w,r,nvU  impur.an.v.  a.  fruMMlH  M 
■  >  .a  .ulatcl  thr  <„,//„7r»/  „/  ,v,///<.„/,„„  ,U.MTil.,.,|  lal.r.  Mud.  .ariali.Mi 
.St..  1...  ol,..rv.,l  in  .  Mm-n,  m-mh.  a.  ,..  ,1,..  ra,..  „f  i„ova...  um-Ut  ,1,..  .lilhr- 
•t  .  .,n,h„.,M>.  I  1„.  Ma„„ol,a  linu.M..u>  an.l  .lolnnnu.  varv  ,nu.  h  .  i,l,in 
IlKniMlv.s.      I  lu'  av,TaK.>  ..I  22  m.mus  an-  a>  lnll.,«>: 

Kali....|  al.M.rptioii  In.naM' 

<>"<■  liour 0  S(l'> 

''■^^■" '"""■^ M,S4  UMr> 

Slow  iniiiuTsion i.(,i(,  ,,.j^- 

'"  ^■■"■"" 2127  ().5(),s 

I  mliT  prosiirc 2-214  ().()')7 

WV  may  .„n,li„|...  ih.nWn:  that  in  thr  <.,-.■  uC  ,1,..  Mani,.,l,a  linuM,,,,... 

IH.R.  ,>  a  pen.  ,,,,1,1,.  i.un.aM.  l.Hw..,.„  ,lu.  .„..■  an.l  ,w„  l,.,ur  s„akin,.,  an.l 

"•  "^■;-'  '<"•  tw..  h„„r  s..akinK  an.l  ,1„.  sl.,w  in,nuT.i..n.      M.,n-  .iunifuan, 

s  tlH.  lac,  that  llu.  «nat.M  in,r.-a>.  .„n.r>  l.Hwcvn  the.  sl.,w  imnurH-.,n  an.l 

th.-  va<-uun,  c.xp.rn.u„I>.     As  sl„w  i.nnuTsi.M,   >in.ula,..s  th.-  w.,r>,  p.,.Ml.U. 

"a  ural  .■..n,l,:,.,ns.  i,  i,  in,p..rtan.  ,..  n,.,..  that  a  .-..nsKkTahU.  pr,.por,i..n 

tlH'  ...tal  p.,rc.  spaiv  is  ,„„  l,lk.,|  vi,h  wator.     Tin-  la.-,  that  a  v.rv  small 

rrc-mrnt   is  .Iir.   t.,   tho   pri'ssur..  expiTimcn-    in.li,at..s   that   soakVl   p.,n.s 

are  inlri.(|iiiMil  in  stones  .,1"  this  class. 

The  san.lst.MKs  xary  Kreatly  in  their  power  of  absorption.  The  ,nu- 
rat,..  ..f  ahsorptM.n  is  proportional  to  the  pore  spare  with  a  sli,lu  n.o.li- 
hra.ion  lor  the  .hll.-ren.es  in  gravity.  Kxtrem.-  examples  have  alr..a.lv 
I'l'en  menu  .rie,l  im.li-r  "INiie  spa.e." 

The  averages  of  2,<  san.lst.,n.s  are  lahulate.l  lielow:  — 

Ratio  of  ahsorptio,,  Increase 

*'ne  Iiour 4.45 

'''^^" '"'ITS 4.64  ().18 

Si.)\\  immersion 5  -s,?  1 .  jy 

'"   ^•«'"" 7-12  1-29 

In.ler  pres.sure 7.8.?  0.7, 

It  will  he  ..hserve,!  that  the  increment  for  the  sec.n.l  hour's  soaking 
;s  shKht  an.l  that  a  much  Krea;.r  in.-rease  occurs  under  the  sl.,w  s.-akin.' 
Ihe  Kreatest  mcrea.so  occurs  between  the  sl.,w  immersion  and  vacuum 
s<xtkmgs  and  there  ,s  only  a  slight  addition  un.ler  the  pressure  soaking 
The  sigmhcance  of  these  figures  is  referred  t..  un.ler  ••Coetfuient  ..f  Satura- 
tion      below. 

f , !      ri:r  co^^ricnl  of  saturation  is  Ccilculated  fn.m  the  rati.js  ..f  absorn- 
tK.ti:   .t  e.xpresses  in  the  form  of  a  decimal  baction  the  extent  t.,  which  the 
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total  ,K.re  spacv  is  filled  with  water  un.ler  ,he  .lifleront  .o,uliti,.ns      I„ 
o  her  won  s,  .t  .s  the  ratio  of  absorption  for  the  n.n.lition  consi.lere.l ,  ivi.l 
In    the  ra no  of  absorption  under  pressure.     The  inu>ortan<e  an.l  si.nifi 
.anee  of  these  h.ures  ha^c.  been  fully  explainecl  in  p'revious  v  Zn  ■ '    ', 
w  I    ,u>    be  n..-onsulere.l  here  ,See  V  .1.  I,  pa,e  64.  Vol.  H.  pa^.s  4   .n.l 
Vol.  m    paKe  .;  else,.).      The  .oem.ient  of  saturation  for    low  inunersi    ,' 
s  o.ns„lernl  as  the  .oertuien,  of  saturation  proper.     When  ,he  exp 

IhL  22  Manitoba  hmestones  teste,!  show  that  the  danger  line  of  O-H 
IS  never  exeeede.l  by  the  one  and  two  hour  experimen.s  and  tha,  ,he  s  ow 
.mmers.on  expenn.ent  seldom  «ives  results  bevon.l   this  linn, 
whi-h  Tu^  ","■  ""'■  '""'  ''"'  ''""■■  ^'M^'nnH.nts,  the  onlv  sandstone 

mountan      .All    the    really   rommenial    I'askapoo    san.ls.ones   are    below 

M.S.  ArnoWs  property  at  Monarch  exceed  this  limit;    the  sanu.  is  ,rue  of 
the  blue  anc    buff  st.,nes  from  the  Pembina  ,,uarries.     The  f..ur  I )  U 
sandstones  al  exceed  O-Oand  must  therefore  lJre«arded  as  in  ,re  ,    hm^ 
"f  ".jury  by  frost.     The  granites  seem  to  be  par.icularlv  innn   nc    b       , 
.  onKlom..ra,e  sclust  from  the  mountains  shows  a  .oem.ien,  of  sa.u^uion  '  if 

(m)      The  dry  crushin,  strn,<,th  determinations  were    made  on   .ubc. 

L  eltsTrr""'        ',"■  ''"■""'"^^'     ■'""^'  •■'"'^■^  "■^•-  "-'--'  -th  the 
1,    m  '"""'  "';"'^'  ""'  "^"'•'"^•'  '"''^"'^  f''^--      '•''^"  '-nn,  faces 

h    t   .t3  '"•'"■""'  '"'"/■""■'  y>^^rM.^^sn..   this  desideratcnn  rctvivcd 

machmt  at  M((.dl  I  mversUy  wh„h  was  u.sed  in  making  the  ...s,.  p,.r,ni.f.l 
a"  adjustment  for  any  sli.h,  lack  of  parallelism.     The   eubc-s  were   . 

by  sheets  of  blc.ttmR  paper.     In  ,he  c-ase  of  the  harder  stones,  ,ube   ap„roxi 
m.Uc  y  two  mches  square  were  used,  but  in  the  .-ase  of  the  softer  su   N 
tuas  thought  advisable  ,o  use  cube,  of  2.2,  to  2-5  inches  in  diame C    in 
onler^to  mnn„H.e  any  error  ,ha,  „,i«h,  arise  -hrou.h  the  abrasion  of  .,Z 

Duplica.e  tests  .  sandstones  did  not  vary  more  than  5()(.  II  s  ...r  so 
u  .,  but  ."  l.-a^  ol  many  of  the  litnestones  the  variation  was  ver^  nuu'h 
greater.  U  h,le  th.s  laek  of  definitencs  is  mu.-h  to  be  rc.gretted  i  he 
n.U.jra  ..utc-ome  o,  the  character  of  the  stones  tested.  I'he  rea  o  1  :;  • 
he  lack  o.  homogen.Mty  n,  most  of  the  limestones  which  makes  i,  intpossil^- 
W.  prepare  cubes  which  are  strictly  comparable.  This  variation  n  "  ^  ^ 
may  be  expressed  in  the  followmK  manner- 

(1)     Practically  all  the  limestones  of  Manitoba,  from  the  Ordov  iei m 
formations  to  the  top  of  the  Devonian,  have  a  mottled  stru.tu  c   wl    ■ 

-.tone  ,    ,t  ,.  obviously  impossible  toprepare  strictly  similar  cubesof  such 
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material.     In  ..nk-r  t„  tcs,  this  fact, .r  ..f  variati,.,.,  tl.r.o  .ul-.s  .,i  ,1,.  I.utf 
hmestmn.  fron,  lyn.lall  wc-r.  prepare!  with  the  greatest  .an-    ,1k       s 
were   l..,U,„     ,„,«„.  ,„„  „,,,,   „,,.   ,,.,  ,,    .esp....,iv..ir-  '  Vo    ^ 

ll^rthi^lv  "''  "'  """■  '•"■"'"^'  «•'"'  "•'«"  •""'   "••■^Vll" 

(2)  Many  of  .he  Mani,..l,a  linu-st-.nes  are  „f  a  .aver...,,,.  „,„„r..  x  i,h 
such  lar,e  vacu.t.es  that  eul.es  at  ...1  o..„paranIe  are  i„.p..sil,le  ,:iZv:n' 

(3)  Many  .,f  ,he  hn.e....n..s  ar..  „f  ..x.raor.h-narv  strcL^.h.      ],   h  .s 
.   rea.  y  heen  .le.n..„s.ra,e.l.  even  i..  ,he  .ase  ..f  hn„,.,«..„..„.,s  m..,h.^ 

uirl^r'::^':,       ""  ""*  *" '"  "•"^''"^■•'  •" '"'-"-'  ■''•-  ■^"■'•'"' 

(4)  Th..  R,.eky  Mountain  Ii,nest.,.,es  have  I,..,-.,  sul.i,r.,.,|   ..,  .re., 
pressures  .n   ,h..  .„urse  .,f  .n.n.n.ai..  ,.,akin«  pr........,s:    .lis  has  re.u  u 

...  many  .„.,„...„  daws.  a.,.l  al.huuKh  .h..  s...„..  i.  ,..r,elv  r.v    ... 

laek  ..f  un.f,.r.,„.y  „f  stn.e.ure  remains.  "        ''"""*"••' 

The  f,«ur..s  ree„r.l..,l  in  this  r..,,,.rt  are  .he  ,lir.-.-.  resul.s  „f  ..xn..rin„.n. 
n  niost  cases  ....  a  in.le  .-..he  only.  K,...,ers.  .h..ref.,re.  .ill  ,..:., 
that  s...ne    .,„u,le       ,s,  1...  all.nve.l  an.l  that  .h..  f^^ures  Kiven  n,„..  1  e 

as  .,u  t.le  I  ,.r  ..: yern..us  „r  ,1  „s  s.ren^.h  ex.v.-.ls  Mmm  lbs.  .ht  .„  in 
SertsL"""""  '"'"  "^  •'^"^'•^  ^'^•^•"  '"'«'••  ''^'  •••'•'i.'.<l  fn^i 
T-.venty-fixe  li.nest,>n..s  jjave  an  av.-raKe  er,.shin«  s.r...,K.h  of  '0410 
s.  P<-r  s.,.  m.  as  «,.„pare.l  with  22,<)()()  ll.s.  for  Ou,.|H.e  li,„..s..,„,.;  The 
lowest  crush,nR  strength  ,1.)...„6  ||,s.,  was  fou.,.l  in  .he  ..x.vllen.  ln.il,lin« 
MO.H.   irom    Iyn,a!l     Mani.oha,   while    the    Silurian    linK-s.one    f     ,  ■ 

.ra.ulnu,,,ls,,f.lH.Saskat.lH.wanex..e..!..,l,lH.|i,,,it,.f.|H.„,ad,i,,.  ,    W  i 

bs.)  w.thout  any  sign  of  era.k  or  Haw.     Kxtra.,r.li„arv  s.r.ng  J  h^^^ 

b     nu.ny  o  her  s.o.,es,  ..,.,  ,1,,.  argilla.eous  liuK.s,.,.  "  fron,  m.ar  Nor  I 

A^l-orta,   wh,eh   also  ..xc-ee.le.l    .he  .apaeity  of  .„,   n.a.hin..  ^S^^      t^   ' 

he   l.nu.^one  fr.,.n    .he  Spray   river   near   Man.T.    .Ml.er.a,    ,5..  ,.„,       ^^ 

The  average  .rushing  s.r..nKnh  ,.f  1 7  I-..skap,„.  sa,,<l>..,n.^s  , ^ 
-  I.n  H  ...n)  was  loun.i  .0  be  7J20  lbs.  per  sq.  in.  wi.h  a  .naxin.un,  .,f  U.iSO 

^as  10,982  lbs.  per  s,|.  ,n.  I  he  Trenton  san.lstone  from  Punk  islan.l  I  ,k.. 
loua,   iy,/.w  H)s.  [ler  s(|.  m, 

29S^"f;I^T  Rabbit  p.,i„^  ,ake  Winnipeg.  sh..w..,l  a  s.reng.h  of 
29,.>26  lbs.,  an.l  he  gnei.ss  trom  the  .piarries  of  the  Lake  Winnipeu  Shin„inu 
r„,npany  .,n  Lake  Winnipeg  register.-.!  46,516  lbs.  per  s,,    i„  "      ' 

tu  V  c  r!?"''"  ^'""K'"'"-'""^'  -^"li-t  fn.m  the  Ko.kv  m.,un.ains  al.,n  ^ 
the  hne  of  the  Grand  Trunk  Pacific  railway  erushe.1  at  19,615  lbs!  ,";;:'•,■ 
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u.  •■///<•  ,n,shi„^  streui^ih  of  v,7  snmph-s  xva.  .Irfriniiu,!  n„  ,„l„.s 
prriuml  ,n  tl,..  s.mr  «.,v  ...  f,.r  ,h..  .Iry  ..-u,  |„  ,h,.  .,,„. .,,  „,..  Manitul... 
M.,„,.,,|,..,.,l,...vv.r..so.,ki.,l  uml.T  pn»,i>,     l.u.  .,>  xW  .\ll..rt..  M-mrs  rnn- 

-..M.:    l.rKdvot,rul.U.sa,ulMn„.>H,.v«..n..n,,k..M  l.v  vrry  ,l.,vv  i„„„..rsi..n 

'"  '."'''''''  ";  •'' ""•  '■"">"l<r..l.|,.  ,.„..,...,.  .,1  haiullin^;  i„vuK..,|  i„  ,|,,  ,„•..„.,- 

'■'".."  Mml.r  pn»„n..  As  i,  is  v.ry  unlik.lv  th,„  .1.,...  .u.niMrisun.  « ill  1... 
r.;<|u,n.l  Uuuvu  Mani,.,!,..  limost..,,..  ,,.„l  AllHri,,  s,.„.|>„„u.s,  ,hi,  .|iyi„ 
ihllcrciKc  in  |)r<><v<|iirc  i-  liiusscnlial. 

-n...  sul-.n.iMK  WT...t  .,f  s„,,ki„.u  iT.  «.,t,.r  is  M.,w  r.^.m!..!  .,s  „„..  .,f  .h. 
H'st  ima-,.r..snl  ihr  nnxTal  .lural.ilily  ..I  .,,„„„•.  I,u.  i„  (h,.  .asr  .,1  ih,.  „.„.- 
"Mi...K,M.u„s,  ,av.n,„„s,  or  ..Mr.nu.ly  stn.nu  lii.usin,,,.,  tl,..  n.nlts  ar..  n[ 
li'll.'  r.al  xah...  as  th,.  incvital.!.-  instninu-ntal  cm-r  In^Hlur  uill,  il...  .rrMr 
.I.U'  f.  vanal.K.  s,ru,„,r..  pn.l.al.ly  .x,v..,l  ,1,.  HI.,-.  „.  soaking.  .  )„  ,1,.. 
"thcr  han.l,  ihr  ninrc  h.mi..u,Muu„s  san.lst.,iu.s,  mi^hinK  at  a  Imnut  pr.sMir,. 
«.v..    results   uurthy  .,f  ^n-.yWy  r.^^Mvn.v.      In    Ial.ula.in«    ,lu-   r.M.lt.    i„' 

'•; '\'  •'•'«'•  -"•••  '  '••'^''  r.rnnU.1  thrcxa.-t  t.^un- .,l,tain,.,|  i.  the  s...  un.l 

'•"'"""••  '•"•   "•   "-'■  t-urll,  ...I.nnn    I   havo  nrnr-U..!   .1...  .lill.T.mv  ,|,„.  ,„ 
soak.nu  only  win.,  i(   i.  r.asnnaMy  in  a.vonl  ^^ith  .xportati-.n  an.l  „lun 
H'n.  ,s  „..  r.as„n  l„  M.spiri  an  ..xirssivr  ,Tr..r  -lu..  t.,  ihr  varial.lo  nalur..  nl 
till'  stone. 

Of  Il»'  -'5  linuslones  teste,!  only  14  ^ive  res.ills  worth  reeonlinL'^ 
li"'M-  show  an  averawi'  loss  i„  strenKlh  of  .^(,44  ll.s.  per  s,|  in  Of  the  re- 
>"a"Hn,u  14  .xan.ples,  5  show  a  higher  h^'ure  for  the  wet  than  for  the  ,|rv 
test  but  ui  each  instanee  the  .lifferenre  is  .li^hl  an.l  ,|,>i,..  ui.hin  a  rea^on- 
^'  •  '■  'alilu.le  ot  error  ronsi.IerinR  the  nature  of  the  stone.  We  n.av  reaso,,- 
al.ly  .onehide  u,  the.e  eases  that  the  stone  is  not  appreeial.lv  allVrte.l  l.v 
s..ak,^^^  .\,|,hny  ,he.e  .^  to  the  14  reeonle.j  eases,  we  havelO  out  of  's 
vxamples  ,,vin«  nsuils  of  „  l..ast  appro.ximate  value.  In  the  ren.ainin.'. 
S..X  .ases  the  results  are  so  ntueh  lower  than  one  would  e.xpert  Iron,  the 
.hara.-ter  of  the  stone  that  they  are  not  rironle.i:  in  five  of  these  eases  ,he 
.TUshu,K  strength  is  the  result  of  imperfeet  failure  ,lue  to  the  eavernous  or 
|"-'-l'""..>.n.ne.,us  nature  of  the  stone:  the  hf,h  ease  is  evi.lentiv  .lue  to 
mslrum.'iital  error  conseciuent   up.m   unusually  hi^h   pressure. 

riu-  r  l'askap.,0  or  Kdnionlon  sandstones  «ive  unilornilv  .-.insistent 
rvsu  ,s  sh.,wn,,  an  .n.^aRe  l..s  in  strength  .,f  2,457  ll.s.  per  s,,.  in,  ..ralm..s, 
.xa.tK  ,.„..-  h,nl  „l  their  avera.uv  .Iry  .rushing  sTen«th.  The  4  Dakota 
sa.uls...nes  show  an  axcTa^e  i.,ss  ..f  4,()6«  ll.s.  w  ,h  is  nearlv  ..n.-half  .,f 
t  .or  .Iry  .rushinK  strength.  The  Trenton  san.lsf.ne  from  Lake  WinnipeK 
sla.ws  a  shKhtly  higher  result  for  the  wet  rube:  aseribiuK  this  slight  in- 
crease to  instrumental  error  w-  may  .-..luhKle  that  the  stone  is  n.,t  softene.l 
by  s..akMiK  'See  paj^ie  1.S4). 

■..Teeie  I?'''"",!'^'''"",'^'''!:''  '"""''  ''"''"  ^Vinnipe^,  appears  t..  be  seri..uslv 
alt.,  tul  by  s..akmK  while  the  gtUMss  from  the  (,uarries  of  the  Lake  Winnipeg 
Sh>F.pmK  (  ..mpany  is  much  less  reciuce<i  in  strength.     The  eo,:Klr,me.ate 


Ml.iM    lrn„,  tl,..  N-..||„wh.-.Ml  ,M»  >,..„.>  in  ....   „,„.  h  lik..  ..  ..,n.lM.,.u.,  I..MnK 

mIh.iii  oiu-tliird  III  ii«  >iriiiKlli. 

".)  Thr  <n,sln„ii  slrnv-lh  of  frozv,,  .s„wt>l>-s  was  ,l...,.nninr,l  „„  .uIms 
P-|...r.-,  .,s  ..l-nv..;  iluM.  ,ul„.s  wvr..  ,.li.n,.,t.ly  Ir../.,,  ,.ii,|  .h.,«,.,l  io  ii,„,  , 
•m-l  <  .-uslu.,1  u..,,     Tl,..  M.„,i,„|,,  ,„.,„.,  ,,,,„,  ,,,,„.„  ,,^  ,^^,,^_.^,  ,^.^^^^    1^^^. 

Ih..    w,n...r   ,.f    ion    I'il.S;     ,h..    All-rt..    .......    „.■,.■    Irn,.,,    |,v    ..r.ilui.l 

lIUMIIs. 

Thr  v..hM  ,.n.l  nl.j.rl  nl  ilu-  lriv/in«  |..,|  lusc  Im.,,  r.i.h.r  luMv  ,,„,- 
suKtv.!  in  I  „.  .•..rlur  vul,„n..,.,f  ,|,is  r.jH.rl.  |Mrli.ul.,rlv  i„  ,!„•  ihir.l  ^„l,„n.• 
.Ic.l.n^  will.  tl„.  M.M,,..  .,1  il,..  I'n.vi.uv  .,f  nu.h.r  (,,,,«.■  1 J  ,7  v,,/  ,  T|,.. 
ro.HKr  >nh.n,,...|  i„  ,ln>  ...,,...,  n|  .l...  .ul.j.r.  i>  p..r.i.ul,,rlv  nmuMr,!  ,„ 
laniili..n/r  Uuu.vU  with  il,..  ,,rin,  i,,l,.,  ,h.T..  .■.mM-,|rml  l,H..r.  ..li.nM.iinu 
t..  draw  .•.„„l,isu.n>  ln,ni  .1,..  twur.  niv.n  in  this  volunu..  Thr  Hi,.-!  .,1 
lm./m«  IS  <al.iilal...|  l.v  Mil.ira.  tinK  tlu^  fiK-ir,.  ol,tain,..|  Inr  thr  ^^..t  fn./.n 
.uIh-  fn.m  that  ol.tainc.l  f.,r  thr  wH  .uIh-.  It  ha.  (....t,  funn.l  that  th.^  .Mtn- 
p..rN.,n  .an  n.,t  Uv  ma.k'  <lrv,  f„r  (vrtain  st.,n...  uti.l.rK..  a  i.r,.,,..,  „,  r.v.- 
""'■"I..ti..n  .,n  w.'ttinK  an.l  .Irving  whi.h  tnak.s  th..  .-..ntpari^.n  ni  vtv 
'i.ml.ttul  vain.'.  rhc  f.Kuns  ^iven  in  C.lumn  ,?  ..f  'l-al.l,.  |V  ar.^  thi'  ex  i.-t 
asnlts  „l  cxp.n,m.nt.  Th.'  .lifim.n.i.s  Mulnn.n  5i  ar.-  r,v..nl..,|  nnlv  wh.n 
th.v  arc  >..in.what  in  .icc.nl  with  what  min'il  !).•  .■xptrtcl. 

In    Ihf  .asc  „r  the  hnuslnno  th.'  statcim-nls  as   t..  varial.ilitv  nia-lc 
inukr  ••<lry  .rnshn.K  sircnKth"  an.l   -.vvt   .rushinK  str.-nuth'  apply  wfh 
Krcatcr  Inr.r  t.,  i\u-  present  tests.      In  la.  t  it  niav  !,.■  fr...lv  a.ln,itt.;i  that 
the  n..n-h..ni<.Knu-<.us  ihara.tcr  ..I  „„.st  .,f  th.sc-  st<..us  niak.-s  ,|„.  r.-.ults 
of  n.,  yalm.,  as  th..  injury  ImutKl.t  al...ul  i.y  40  Ir-T/in^s  is  nut  a  n..asnral.le 
quantity  .•..ns„l..rinK    Hu'   s.utr.vs   „r  ..rr.,r  alr..a,lv   ..unncrat..!.     Ilavitie 
nia.l.-  tiirs..  <.xp,Tn,u.nts  at  th.-  ..xpfiise  „r  .-..nsi.U-ral.lc  tn.ul.l...  th,.  liL-nri's 
aro  gtvon   f.,r  uhat    they  ar.-  worth.      It   i.  n..t    t.,  1...  u...UTst.,.,,l   that    the- 
results  arc  7cn„r-   in    thcnisclv..s:     l„r    I    l„.li,.v..   them    to  he  sul,s,anti  .llv 
correct  in  vieu  .,1    the  rare    tak.n  in  prepariuK  H.c  cuh.s  an.l  in  .•on,lu.-.in« 
the  tests,  hut  we  ..re  lor.vd  to  the  n.n.  lusi.,n  th.it  the  t.'st  is  in.ipphV  il.le 
to  non-hon.oi;,.n..ous  s.ones  an.l  to  st.mes  of  low  porosilv  .ui.l  hiuh  .rushing' 
strenKth.      I  .„„  .-oun  in.v.l  th.n  only  I.y  lakinR  th..  ..v.r.iy..  of ,.  |.,ru..  niunlKr 
<.t  cxpcnments  .-oul.l  s.itislaclory  li^ur..s  l,e  ohtainc.l  for  this  type  of  slon... 
Of  24   linu.ston..s  t..st...|.    12  show  ,,  ,lc.r,...se  of  streUKth  on    lr.e.in« 
while     2  show  .n.  incR.ni.nl.      Not  a.lmittinu  that  an  i.,cr...,s,.  .,f  stn-ngth  is 
possil.le,  ,t  IS  ap|.arent  that  th..  ..xp..ri.n..nt  is  a  laiinre.      The  lK'ur..s    how- 
ever, are  not  .,uite  as  had  ..s  app....rs  at  first  siKl.t,  for,  in  th..  .ase  of  the 
mireases.  the  amount  is  rel.itiNcly  small  whMc  in  th,.  .-..se  of  the  ,l..,r,..iscs 
n  i.s  Krcati.r.      I  he  only  pra.li,-  "  -on.-lusion.  an,l  a  rathir  ha/.mlous  one 

"  '  "\n  o-loT''"  '"■  '''■'"""'"  "■  ""'  ""■  "'  ""•  '•^'^^'  "f  ^'•'"'-  '■n.shinu 
un,l..r  .  ...1)0  Ihs.  p..r  .,.  „,.  in,|i.-atcs  that  the  mat..rial  is  no,  ..ppreri.d.lv 
all,.ct,.d  hy  the  i.:.perim,.nt.  In  the  <ase  of  stones  cniship..,.  .,i  ,,  nre-ure 
ol  .ner   lO.OOO  Ihs.  per  stp  in.  a  latitu.lc  of  2,000  Ihs.  should  he  .illowi-.l. 


?&. 
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Ph.-  saml^tnnrs  kIm-  mu.h  ,.,..r.-  sati^f.,.t„ry  inamv.  as  ih..  nsult  ..f 

hf  fm.zm«  !,.>,.     All  ilu   l'..>ka,KH.  san.l.f.n.s  of  AlUria  .\um  .|..  r.asc^ 

l.i.t  ,.n..  .,1  tlu-  Dakota  ,san,lM..,u.s  an.l  tlu-  .Umv  Iron,    Turtk-  m..untain,' 

ManilulM    show  MunaMs.     Thi.  latter  .ant-  in  r,.,narkal.l..  in  n  i.u  of  ,lu- 

fait  that  t  ...  ...ortuunt  of  s;.turatiu„  is  .<H.     Th,.  aMranf  lo»  in  Mr.neth 

of  tlu.  t .  I  a>ka,HK.  Munrs  is  1,580  ll,.s.  pr    .,.  in.  „hi,  h  is  nnlv  a  littl..  n.nrr 
than  half  thf  li.,s  dn,.  i,,  soaking. 

Ilu  Kranit,.  from  Kal.hit  ix.int.  I.akr  WinniiKK.  I<.s.s  „mIv  MO  ll,s 
whiK-  tho  KMi'iss  from  tlu-  same  vi.  initv  L.srs  f.,72,<  ll.s.  Thrs,.  r.-sulls  .re 
thi-c..MviTs.M)|  llu.sfni.tain.d  fr.mi  tlu- wet  cuIk's. 

(p)  Thr  Mnmrrsr  slrninth  was  <l,.t.rmin...l  „n  strips  approximafdv 
«-"«•  ."H.  thuk  an.l  2  i„.h..s  « i.l,..  Tlu.  hrarinK  .'.l^-.s  of  th.  ..stin,.  nKulmu- 
wtTi-  placi'd  5  iiu  hrs  ai)art. 

M.!Miiol,a  linust.MUs  vary  «ri.atly  in  transverse  sirn.Kth,  «iih  nu.r.. 
pr..iu.u,u  ...  ex,n.n,..s  than  in  th..  .as..  „f  crushing  stH.-.^lh.  Th..  I..w  r..s,.lt 
of  al,„„t  MM)  1I.S.  jHT  s,,,  ,„.  was  ol.tain..,!  f„r  th..  y,.ll.,w  r.iM.I..  fn.n,  ( ;unt.,n 
ami  th..  \\Muup..,,.san  linu.st.m..  fn.m  Whit.av.-s  ,K.int.  Lake  W  inni,H.K„sis 
llK-  ..tlur  Man.tuha  linust.uus  slu.w  a  varyin,.  str..n«,!,  up  t.,  ,h..  re- 
markaN..  maxunun,  ,.f  5,S()4  ll.s.  f..r  the  el„s,-  ,.raine,|  Silurian  ,i„l..nme 
Iron,  he  .ran.l  rapuls  .,f  ,h..  Saskat.hewan  rivc.r.  i;.,.,,  this  figure  is 
™..l...l  l.y  ,h,.  ar«illa.-..o„s  l'er.,u.-TriasM.  li,„...„.n,.s  fn.n.  Hanlf  an.l 
Nor,I..«K  whuh  sh„w  6,057  an.l  U.M)2  ll.s.  res,K.eliv..|v.  The  variation  in 
the  transverse  strength  of  the  lin.e.^f.nes  i.  so  ^nal  that  ,u,  parti.ular 
sinmhcaiue  is  attache.l  to  an  average. 

The  four  h,,nl  Dakota  s.uulsto.u.s  t..st..,l  ^In..  a.,  averaue  transvers.. 
streuKth  ol  2,14.>  ll.s.  ,,..r  s,,.  in,  TIk.  ranu.'  is  fn.n.  1.510  t..  ,V()H1  ll.s  an.l 
there  is  n.)  a.K.rd  with  the  crushing  streiiK'lh. 

The  Winnipeg  s.uulst..iu.  from  Punk  isl.ind  shows  575  ll.s.  an.l  the 
hiKhly  .■al.ar..ous  san.lst.,ne  from  Turtle  nu.untain,  Manitoha,  has  a  trans- 
verse strenj;th  of  1,151  ll.s. 

The  Paskaix...  satulstones,  omittiiiR  the  har.l  types  ..n.l  tlu-  >ofi  sf.n.-s 
r.,,„  Kntwistle  which  .an  n,.t  l,er..Kar,le.l  as..o„,nu.r.ial  s,o„..s,  niUKe  fn.m 
MW  u,  6M  lbs,  iH.r  s<|.  in.,  with  an  average  ..f  VH>  ll.s.  p.  r  s.|.  i„.     The  trans- 
verse strength  ,>  no.  always  in  a.o.rd  with  the  <rushin>.  stn-URth  l.ut  the 
agreenu.nt  is  mueh  .Iomt  than  in  the  .as.-  ..f  the  linu-st  .nes 

Ihe  Kal.l.il  |.oint  granite  is  n,.t  hi^h  (1 ,700  lbs.)  hut  the  gneiss  shows  a 
strength  of  5,41'>  lbs.  p,.r  sf|.  in. 

U|)      The   shmrin^i   ,tre„Kth    was   .letermin.<l    fn.m    the    bn.k..,,    en.ls 

str.nK,h>:    wlnl,.  su.h  an  agreement   is  apparent  in  .,ur  r.-sults  tlu.r.   are 
many  (lepartur..s  In.m  the  rule. 

While  the  average  transverse  strength  ,.f  21    Manitoba   limestones   is 
2  2,6  lbs.   per  .s,,.   m.,   the  averag..  of  the  shearing  strength   is   1,52.?  lbs 
Ihcse  hgures  express  very  well  the  usual  relationship  of  the  two  fa.tors  i„ 


;^:.r;;;';:  :,;;.:::::':;:;;"'>,  -'-"••  ^''-i..  >.....„, ,....., ... ,.. 

pn.lMl.lv  .Im.  „  .        k   ,    ,.  .     "  ""■  ■"""""'>   '"  "»-  ""«••""•-  i'' 

--"-"^'M;n.i;h::;.r;t:;T  '^-^"r"  -" ■  •"•■  -"  f- - ..• 
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"""■'liiiK  (cTfain  >t„i„.>  uhich  cm  ,,,.1 


!>.'rr.l  ui.l,  .,„  ,,v,r..«,.„f  l<)(,   |„   .••'"'''»*'   ■»'-  "-    l><r  m|.  in.  ,„  .„„,. 
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fliictfil  (liisf  i.|Hr,iiion>  ol 


•S.TM..I  that  ilu.  r,,l..  ol  .olutio,,  ol  linK.",o 


m.il.Tiallv  aflVrir,!   I.v  rl,..  ,..  -"iuiion  ol  lini,.>,„,u.  is 

•■>  <-i..  ,0  s;:;;^:;.L'i:^::r  ::;;:■":'  -  ;";■  ■■ ••-"«  '-- 

sc'.it...|  i„  Plau.  II       Tlu.  .-on,    n  ''•'\'l'-v'M.i  ,lu-  apparatus  rrpn- 

•-uKh.  .0 ,1,.. oii,,.. ., iL.    :;.„,'  .h',:::''^ ;"  "":^"  "•"•■"'^ ■•- 

""  "'-••'  ""■  n.Mnl...rs  o,  ,1...  n.hos  an     „'    k.;       Tr        ^"""  *"  '•'■""'"" 
sarv  iKvaus..  the  sol.Mio,,  i.  s„ffi.i.,       i      ,  , ,  ''"  ■"'^■'■•'^'""■'  -  ■"'•-- 


'oiiic   ail 
Hincrati"!  ir 


."'.I  u„if„r,„i,y  „f  „,i„,i„„  i,  „,,„„,"■   •"'"  '""'"  ■■  ■"""•'"•  IT.-ss,„c 
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'I'hi^  H-.I  i-  III  v.iliif  for  lu<>  iiur|Ki^c^  lu  (Irifrniiiir  tlif  .11  iii.il  lu--  |kt 
«(|iMrf   ill!  Ii  111   »iirl.ii  r  «\|ici«(il.  .mil   in  ui\i    ,111   imlii  .ilimi  nl    llic  inlmir 

1  l).llllif>  lll.ll    V  uiiM   '  1-  ■  ,111^1(1   li\    t\|M)«lirr   111  llli'  \M  Millrr. 

Till  . I.  lll.ll  !'■--  Ill  ill"'  limr-iiiiii-  i-  '  nii-liU  ill  iiiMTT  r.ilin  In  ilnir 
luiihiii  111  111  iLiiii^iiim  c.irli  iii.iii'  I'll!'  .11  'ImI  liyiirr^  .in-,  ul  (.hum-,  -hi. ill 
hut  il  ri  .;.ir  Ir  1  in  ,1  1  im|).irili\c  w.iv  llirv  .iic  \rr\  ■•innirti- ml.  I'lir 
IpiMi-  DrMiiii.iii  limr-i(iMi-  '1(1111  I'liiiii  Wilkin-,  l.,iki-  \Viniii|>ii;«isi>.  ,iic 
the  niii--i  Mtidd-K  inrni'li'l  inl  iIh'  (iiii-yi.iiiuil  ilulniiiili-  nt  tin-  siliiii.m 
arc  llif  Ir.i'i  .iltti  iiil.  1  III'  I  I'l"'!"  ■'ii'l  l■|'\^<■|■  •'•mlt  limci'iiii-  nl  ilu' 
mnuMi.iiii-  .iif  m  1  11  r.iit'K    .ili.i'ktd   Imi    llu'  li.inl  .irj;ill,in'nu->  -iniu-,  .m- 

IllUl  11    If—    t  nllnill  (I. 

rile  I  iill'n-inji  nl'  ,|  -.illi|«li  ilir  i>  ilH  lit  .ili'il ,  lint  nlllv  1 1\    lilt'  -nliilinil  nl  tlii 

rinunlin.;  iii.ilitr.  Imt  l>>   tlif  I"-*  "'  Kr.ii"-'  it'H'  '<t  Ir'*'-       '  It"'  -"'i  »l<iiif> 
triiiii    r.Miwi-ili'  -iiltrr  cnii-iilrr.iliK    lull    till'  licltir  nr.uli-.  nt   cniDincrci.il 

l'.lNk,l|inn  -.liul>lnlir-   .irr   llnl    Mrinll«l\'   .lllirliil  I'llc   \i'lln\v    -.tnllf   nl    'lie 

('.ily.irx  .irc.i  -linws  ilif  nriMtf-1  .i\tr.i|;f  In--  Imi  it  i-  imi  >;rc.itl\   in  <\(c— 

nl   '''!■  ^;ri'\  i-ll   t\|)i'  Irnlll  (iK  lir.lIU'.        I  lu'   M.lilfnil-Hrni  kit   -Iniu-  .ire  ninrc 
I. ml   .mil    llli'   Mnll.lli  11   -Iniu-  -llnw    llir  Ic.i-I    In—. 

Till'  I  iiliiiir  rli.mv;»-  .in-  m  r\  lAim— ivr  nl  llir  |iriili,ilih  licli.i\  imir  nl  the 
>tniic  wluii  i\|«i-ril  in  till-  w.ill-  nf  .1  I niililiiiv;.  While  the  f\piriiiiriil 
simiil.itc^  ill  .m  iiil<ii-iru<l  Inriii  llir  rlitniii-.il  .utinii  nt  the  .ilnin-pliirc. 
it  l.iil-  In  ix.ii  tl\  ri|>rn(liii'i'  t\tifii.il  iiiinlilinii-  in  lli.il  llic  "ilirl"  nl  ilic 
.itnin-pliiri-  i-  Mill  rt  prc-fiiliil.  TIh'  iiiiliiliitinn  nl  p.irlirli-  nl  Inrt-iyii 
ni.illrr.  (Iii-I.  >iiinki'.  I'tr.,  i>  .1  l.it  Inr  nl  {nii-idcr.ililf  iiiipnrt.iin  c  in  iltlir- 
niiiiin^  tin-  i  li.mi;r-  in  i  nlmir  lli.it  .1  -Iniii-  ni.i\  -iilTir  nil  lApnMirc  In  tin-  .lir. 

Till'  M.miinli.i  iinu-iniic-  -linw  (liltcniit  l>pt>  nl  pilling  .mil  ctcliiiii;. 
Iini  ill  ni.mv  I  ■  -  ll.c  ■  nlniir  rli.iii>;r>  .ire  iml  iii.irkiil.  Tlii'  liiiii>tniir-  tmm 
till- iiiniinl.iin-  .111  ninri  .liirtird,  .ind  iii,iiii;c  ',;rr,ilK  in  ((ilniir  .iiiii  in  the 
I  li.ir.irur  nl  llic  -uri.iii-. 

Tile  .ixcr.iKi'  (niunicni.il  I'.i-k.ipnn  -.inil-tnin-  i-  niily  -liKlitly  ciLiiiv;!!! 
ill  (iilniir.  il  we  cxript  tlif  liliu'  \  .iriclii-;  tlit-r  .in-  r.ipiilK  .iltercd  with  ,1  In— 
nl  till'  liliic  linl  .md  .111  .ipprn.u  h  tn  the  l\pic,il  vtllnw  nr  luili  cnlntir.  I'lic 
n.ikni.i  -.ind-lniu-  .ire  i  li.iiii;id  --li^lilK  lull  the  Uni— (v.iin  sandslmu'  Irniii 
I  iirllc  ninniil.iiii  -linw-  .1  iii.irktd  alter. ilimi.  Il  w.i-  nli-er\ed  th.it  a  le— 
prniinmued  ili.uiKe,  lull  (luile  -iniil.ir  tn  th.it  |)rni|iiied  liy  the  te-l.  re-ililed 
from  the  tre.ilnuiil  nl'  wetliiii;  .ind  drviiii;  tn  wliii  h  the  -tniie  w.i-  -uliinitled 
in  ni.ikini;  the  pnm^ilx'  te-l-. 

(-1  '/'/;<■  driU'ni'i  liiiloi'  w.i-  ileleniiined  iiy  .i-cert.iininiL;  the  de])lh  In 
which  .1  liall'-ineh  f-  liilled  drill  >.ink  intn  the  stniie  in  .^(1  secniid-  when 
])re>sed  down  li\  .1  \\eiv;ht  nl  ,S  lli>.  .I'ld  .ictll.ited  by  a  >i/e  ".\"  M.irre  piieil- 
matie  tnnl  under  .111  .lir  pre— lire  nf  6(1  |h-,  tn  the  -(|ii.ire  inch.  The  '■■''- 
were  >harpeileil  anil  teiiipereil  .1-  iie.irK'  .ilike  a-  pn— ihle  .md  whii  <■ 
oper.itinii  the  hnie  w.is  ke]it  ele.ir  nl  ilehris  by  a  >tream  nl  air. 

The  depth  nf  the  he  le  in  mm.  i-  reenrded  ilireitK'  .is  the  drilling  laelnr. 
I  he  e.ise  with   whirh  .1   >liiiie  can   lie  wnrkeii  di'peiids  nil   more   than  niie 


I'l     VI.       II 


^i•i^:T.^us  for  i  ..11 ,.,, 1,111   (i-!,. 
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17 
be  \-!kl'''"'H"'-^'"  ■     """'^■"  '•"■  "^'^"^■•'  ^''^'^  'h.  .IrilliHR  factor  ran  „.,t 

"iiiiiRiu  siTics  <)|  comparaiivi'  u'sulis 
int  ,n.,r.i,  1  r  ..I  ||«-  M.,r„..  I,ui  ol  ||„-  ,y,,.  „,  i,,,,,,,,,,,,,,  „„„,        ,      ,, 

^.""".n^ev^'iL;:;:'  ,:i;,r:'r,r;;;;-'^^     «'-- 

lino  ?i'i';';;""";,"'  ■7';»"v;i~«""i '«  m„.  ,i,.„.r,„i,„„i„„  „,  „,„  ,1,,^,. 

£:S  H:  — ^^^^^^^^ 

at  the  r  ,    of  V  ,  -1  ^;    ■■         ''  '"•"" ^""■'^  "'^'^■^•''  "«■-''"«'  the  chisel 

;;r;;;;™:„i;:-" '"  "■•■ "-» -'  "«•  *''■"-  »™h,  .:,  -'l:,; 

The  L„»,.  „„,»i„,  „,  ,„,  „,„;^n,  ^,|,,_,,,  ,  „^  ; 
n,  15  ,„ches  ,„«,„.  .ul,  „  ,1a,  cMe,,.!.,,, ,.,  „„,,  „„|  „,  „,,^ ,  „  ^L   SI 
motor  i„i,|i,„|i,T<,8sc..iiiit\i..,„»-|i,.rcn,rr«»,rv-    .1,  ,,,,    •    ■    '""""•.""■ 
The^pe.,esoftheupH,h,sa.en.:c:-;:u:;,'.r^^^ 

a    h'e  1  '""T  r':'  '""^'^  ■^"""""">-    "-^  '-'«th  of   the  S      Thi 

m-n   he  bolted.     Below.  ,t  .s  fitted  with  a  nut  throuRh  which  a  long   fine- 
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threaded  strew  passes.  The  screw  is  actuated  hy  a  I  h.p.  motor  through  a 
reducing  j^ear  whii '  is  provided  witli  a  reversing  apparatus.  The  gearing 
is  so  arrangi'd  that  ihe  carriage  may  i)e  shifted  l)ackwards  or  forwards  at 
the  rate  of  .?  inches  in  10  seconds. 

Two  .\-shapi'!  castings  are  bolted  to  the  sides  of  the  uprights  and 
extend  to  a  heigli  ..f  IS  inches.  The  inner  sides  of  the  forward  limb  of 
these  pieces  are  m.uhined  and  serve  as  guides  for  a  carriage  which  moves 
freely  up  and  down  between  them.  This  carriage  is  in  three  pieces  with 
the  central  part  capable  of  eccentric  motion  on  the  outer  's.  To  the 
face  of  this  central  part  the  pneumatic  tool  is  clamped  ar.,  ,m  its  lower 
edge  extends  a  support  for  the  chisel.  This  support  or  guide  consists  of  a 
steel  ring  provided  with  set  screws  to  hold  a  split  sleeve  through  which  the 
chisel  passes.  The  hole  in  the  sleeve  is  s(|uare  and  the  shanks  of  the  chisels 
are  tooled  to  tit  it.  This  guide  was  found  to  be  absolutely  necessary,  for 
without  it  there  is  a  tendencN-  for  the  chisel  to  twist  and  also  to  bind  in  the 
nose  of  the  pneumatic  tool. 

In  operating  the  instrument,  the  test  slab  oi  stone,  after  having  been 
weighed,  is  bolted  into  the  recess  in  the  travelling  carriage  and  carefully 
h'velled  so  that  the  cutting  edge  of  the  chisel  bears  evenly.  The  motor 
is  started  and  the  air  turned  into  the  tool.  The  reversing  clutch  is  then 
thrown  in  and  the  chisel  is  brought  in  contact  with  the  stone  at  the  .same 
instant.  After  10  seconds  the  chisel  is  lifted  and  the  clutch  thrown  out. 
The  slab  of  stone  is  then  removed  and  weighed.  The  loss  of  weight  in 
grams  is  recorded  directly  as  the  "chiselling  factor." 

Ihe  first  attempts  to  operate  the  instrument  gave  results  .so  unsatis- 
factory that  they  had  U  '  scarded.  The  cause  of  the  trouble  lay  in  the 
friction  of  the  travelling  .  ■  its  guides  which  mad    the  i)ressure  on  the 

chisel  very  uncertain.     .-.  .nount  of  lubrication  served  t(.  remove  the 

dithculty,  the  expedient  \^as  adopted  of  loosening  the  pneumatic  tool  in 
the  sleeves  which  attach  it  to  the  travelling  block  and  thus  permitting  it 
to  have  a  free  and  independent  motion.  The  tool  was  then  weighted  to  the 
desired  pressure  by  me.ms  of  pulleys.  The  results  under  these  conditions 
were  entirely  satislactory. 

The  second  (liltiiulty  with  the  original  instrument  was  due  to  the  fact 
that  the  same  angle  of  inclination,  the  same  air  pressure,  and  the  same  type 
of  chisel  under  uniform  pressure  are  not  desirable  in  testing  stones  of 
greatly  different  hardness.  Nevertheless,  if  we  are  to  have  results  which 
may  be  compared  with  one  another  it  is  neci^ssary  to  maintain  fixed  con- 
ditions throughout.  In  the  three  first  volumes  of  this  report  the  conditions 
were  kept  constant,  but  not  always  with  the  most  satisfactory  results. 
The  best  means  of  avoiding  this  inherent  difficulty  seems  to  be  a  division 
of  stones  into  classes,  each  of  which  may  be  tested  under  conditions  most 
suitable  for  its  physical  characteristics.  The  results  in  any  one  class  would 
then  be  comparable  am<jng  themselves,  but  the  re-^ults  in  different  classes 
could  not  be  compared.     Practically,  this  plan  has  many  advantages,  for 
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'I"ln'  s.uii.-. 


I  am  mn^■inml  that  the  f,K„n.s  ohtainod  hv  „sin,.  th.so  .lilTcr..,,,  ..t 

>...v..on  the  two  sets  o";.  e  ."        '  ,     t'l'^l'^"'"'"'''"''^;^""^ 
fiKun.  reeonled  in  the  earlier  vl.lu.nr;/!,:^.  :;;;;:;:s'"""'  ^"^■^■"  """  "^^ 
rhe  ehetnieal  analyses  include,!  in  this  n,,ort  ha.'e  heen  derive,]  tn.m 
l.tkrent  M.unvs:  s„n,e  are  ,,u,„,.,l   lr„„,   puMishe,!  works  an,l  sun      1,    " 
l^'t-n  rommunxate,!  In  private  in,iivi,luals:   the  greater  nii       Ir    I 
wen.  n,.d,.  in  the  iah„rat,.rv  ,.f  the  Mines  Hra.ih  a^  o;,:::        '  '"''"' 

.  ^^_.  I.;,  th^case  of  ,in,esto„es.   the  analyses  are  par.ieulari;.  valuable  as 

(1)  The  ratio  betwirn  the  ,ari),)n.ites  of  lime    in,l  m,.,.,     • 

degree  ,.f  dolomiti.ation  „f  the  stone.  '""'"'  '''■•  '^"^ 

(2)  The  character  and  amount  of  impurities 

(3)  The   amount   of   ferrous   o.xi,le.     Other   factors   bein,  ...ual     the 

(4)  The  ins,)luble  re.-khie  ,)r  santly  material. 

In   the  case  of  s.ipflstones    'he  i-hsri-t  .      r     u 
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i'x;in:i.i  ition.  Tlif  first  pciiiit  of  imixirtanci'  in  a  sandstoiic  anaKsis  is 
to  (Ictcriniiic  llio  total  amount  of  iviacnt.  It  is  (lit'tii  ult  or  cwn  impossible 
to  make  tiiis  <k'tfrmination  with  uriMt  aiTu.racy  as  any  reagent  of  sufticient 
strength  to  dissolve  the  cenienlinK  matter  will  altaik  the  more  e.isily  soluble 
mineral  gr.iins.  In  reporting  tlie  analyses  of  the  sandstones  the  chief 
chemist   states:-  - 

"In  making  the  examinations  detailed  below,  the  following  procedure 
was  adopted : 

"The  finely  ground  material  was  treaterl  with  dilute  hydrochloric 
acid,  an<l  afterw.irds  evaporated  to  dryness.  'Insoluble  residue'  therefore 
includes  sand,  and  the  silica  of  any  silicates  decomposable  liy  hydrochloric 
acid.  'Soluble  portion'  is  the  difference  between  100  i)er  cent  ,ind  the  per 
cent  of  insoluble  residue  :is  above  defined.  It  does  not  strictly  represent  the 
whole  of  the  soluble  mattir  of  the  stone  in  that  the  silica  so  dissolved  has  been 
rendered  insoluble  by  evaporation  and  has  been  included  in  the  'insob.ible 
residue'  as  abo\e  stated. 

"Vou  will  notice  that  the  partial  analysis  of  the  'soluble  portion'  does 
not  sum  up  to  the  total  of  such  portion.  The  dilTerence  is  made  up  of  the 
undetermined  constituents  common  to  most  rocks — the  principal  of  which 
are,  water  (hygroscopic  and  combined),  alumina,  alkalies,  titanic  acid,  etc." 

From  observation  of  the  physical  behaviour  of  the  Paskapoo  sandstone 
I  am  convinced  that  hydrated  or  colloidal  silica  plays  a  considerable  role 
in  the  cementing  matter.  By  the  method  of  analysis  adopted  this  silica 
is  added  to  the  insoluble  residue.  The  error  may  be  otTs.  t  in  part  by  the 
amount  of  soluble  materi.d  derived  from  the  mineral  grains.  Time  has 
not  sufficed  for  the  complete  working  out  of  the  problem  presented  but  it 
is  hoped   that  a  special  contribution  on  the  subject  will  shortly  appear. 

Assuming  that  the  soluble  portion  represents  the  cementing  material, 
the  object  of  an  analysis  is  to  determine  the  natureof  this  cement;  the  chief 
determinations  to  this  end  are: — 

(1)  The  amount  of  carbonates  of  lime  and  magnesia. 

(2)  The  amount  of  clayey  matter  whidi  may  roughly  be  regarded  as 
the  difference  between  the  total  of  the  carbonic  acid,  lime,  magnesia,  and 
iron  oxides  and  the  total  .soluble  matter.  This  can  not  be  expressed  in 
percentages  as  it  is  much  too  uncertain— it  includes  water  and  the  alkalies 
but  lacks  the  silica. 

Carbonates  of  lime  and  magnesia  and  ferric  oxide  are  good  cements; 
ferrous  oxide  and  clay  are  bad.  It  must  be  remembered  that  no  general 
deductions  as  to  durability  cm  l)e  drawn  from  the  total  amount  f)f  cement. 
Conclusions  of  thi.s  kind  can  be  arrived  at  only  by  a  due  regard  to  the  nature 
of  the  cement  and  the  factors  of  porosity.  As  the  Paskapoo  sandstones  of 
Alberta  are  the  only  sandstones  of  economic  importance  in  the  three  prov- 
inces, a  critical  re\  iew  of  the  analy.ses  is  given  on  page  192  in  the  intro- 
duction to  the  section  dealing  with  those  stones. 


tmtK^SBV^S^^ 
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CHAPTER  II. 

Rocky  inouMia  ns.     As  the  „|  uns    .r,.  1  i  '  '•'^'  ^n  r.inuo  of  the 

of  n...karco„.,  -o ..  s.^^ J!  ■•:;:;;::';,,;;:;- ^  r'  '"'•  T""' 

the  ovcrl.unlen   „r  where   the  1  iter  .1  ,.r  '  ,  '""  "'"'  ""■""«*' 

-istics  are   less   pn.noun     1      :^";k      ;;:;!;:■  •^•^''"^''  ''^--- ''--- 
expcsed.     It  may  therefore  l,e  state     the  "'']  'T'   '^"""'"^'^ 

in  a  general  way.  ,-a„  he  evpcc,  ^   ,         "''""?  ''  '^^'  «"''''  •^■-■-- 

On  its  eastern  side  the  prairie  rcL-ion  f  i<l...  .i  i     • 

woocle.!  and  more  rockv  dis  ri.r  nf,uV\      ,     "'''"'''-   """  "'^'  "'"'"C 
trulvrockv..ot,n,^v".s  o  T^Ju   ,   "  ^''"T^^  ''"^"^  "■"'  "-">'  '"to  the 
t.rminate>,.ore   abr;:,;?-:i:J^;::;- :-•-— 
Rock-es  betng  heral.led  hy  only  a  few  miles  of  fo.      i,,'      Th  s   li^ 
due  to  the  fact  that  the  eastern  hound  .rv  i    th,  ,        ,   ''"'^''^'"'■'^  '=^ 

l>asin  in  which  the  strata  were  fo  n  ad    vh  1  '"""'",'      ""^''  ""'  "^  ^^e 

n^ined  by  a  suhsec.nent  e^;;i'r';c:  ^  c':::r;z;,  'k"'^^'  "'^  '"'^^■ 

The  oldest  rocks  of  the  earth's  er  s,  h  v  ^'^  ^'  "^"""^^'n^- 

the  force..  natt.rethron.hou.::;.;:;;,J:i7r;--^^^^^^^ 

s;- r^h- rr  sri:;':i:'t  ""'^-  ---  -  - '^-^^e 

so   that    the  whole  seWc!;  ^^^     t       TT'Zr^TT  "  '"'T  '''''''' 

;he  la.;  format^  h:i;t  j;c:;;:::  '■--:;,;;:-; ;-- ^^  --^ 
::--;::stth^i:^-r-::'''^''^'"^ 

a.ea  xer>   much  duung  later  tune  until  great  shallow  seas  stretched 
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from  the  \iriiiitv  of  L.ikf  Winnipeg  to  l.cyotul  the  priscnt  liK.ilioii  of  tht- 
Kocky  ii!oiini.iin>  proper.  Tlu  \,irioii>  xas  thai  from  tiiiu'  to  tiiiii-  oc- 
nipii'ii  pari-  of  ihj,  i^nal  aria  l.ccamc  Kr.iilii.illy  lillc;l  \\\\h  xdinu'iits, 
not  imilormlvor  uiih.uit  line  lualions,  l„ii  irr.Kiilarlv  and  uith  many 
\v.lrpinl;^.  The  net  rcsiill,  howcscr.  was  the  profliictioii  of  a  virtat  mtIo  of 
tlat-l\inK  rocks  >vliii  h  .■vcntiialK'  \mtc  lifted  out  of  the  water  and  IxMamo 
the  lloor  ol  the  great  prairies, 

I  lu'  old  I're-Cimlirian  rocks  are  to  l.e  seen  or,  the  eastern  side,  l.eyond 
the  maxiimmi  advance  of  these  urcat  continental  seas,  in  th.it  p.irt  of  M.mi- 
tol.a  lyinu  to  the  e.islw.ird  <if  Lake  Winnii.et;.  Here  only  ,ire  the  ,uneis>es, 
Hr.inites,  and  cr\  sl.ili^-ie  -.rhisl-.  to  i)e  oht, lined,  ,md  here  ,ire  sitti.ited  the 
only  <|narries  in  rock>  of  th.it  cl.iss  in  the  three  provinces.  .Mhert.i  .loe-  not 
extend  to  the  western  limit  of  the  t;re.it  interior  se.is  ,iii(l  conse(|iiently 
the  I're-C.iml.ri.m  rim  of  the  western  side  of  the  trouijli  is  not  seen  except 
wheic  the  enormous  elevation  of  the  Rocky  mount, liiis  h.is  lirought  the 
rocks  into  sight  ne.ir  the  simimit  of  the  Kicking  Horse  pas.-.  Here  the 
I're-Cimliri.in  rocks  ,ire  represented,  not  liy  granites  ,m<l  gneisses,  l.iit  \>y 
hard,   indunited,  s.mdslorus  and  shales. 

The  rocks  deposited  in  the  great  interior  h.isin  .ire  iisu.illy  cl.issitied 
as  h.llows,  in  descending  order,  i.e..  the  youngest  ,it  the  top  of  the  colunm 
and  llu-  olde.-l  at  the  liottom: 


S>sti-iii 

.MhcTtil 



( iruii|) 

Si>k  itclifwati 
Fort  Inion  ? 

.Manitoba 

Tcitiary 

K();'fnc 

I'askapfM) 

Kort  Inion  ? 

1  jipcr 

(  rL'I.u't'oiis 

l.owtr 
(ri'tiuciius 

Jurassic 

Triassic 

I'-dinonton 

Lance  .•• 
rierri- 

liclly  kiver 

Lance  ? 

I'i.rrr 
Hiarpaw 

I'.ra/ciii 
Hilly  klvcr 

Odaii.ih 

.McMizoic 

Lower  Dark  Shales 

CI.IKKCU 

Wapliil.l 

Mi^liorii 

<  '.inliiiin 

Mol.r.ir.i 

lic-ltnn 

Millwood 
Niobr.ir.i 

. 

Henton 

Dakota 
iilainiiore 

Dakota 

Kooten,  y 

Kern  it" 

IniKT  Banff  Shale 

1 

.•r;;M,^%'^:'wj<^;,r.^ 
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(iroup 


S>sti'iii 
IVriiii,iii 


AllKTta 
'■|>I»r  n.inlT  s|,.,|, 


Sii^kalt  lirw 


I"  M.llliloli.l 


C.irlM.nil.roin      Kim  k\    Mcnni.iin 
<Jii.iri/itc 

I  PIKT  U.iiill  l.iiiict,,,,,- 
I  (H.ir  It.iiitl  S|i.,|,. 


I'al.poznic 


I'lMiiii.m 

Siliiri.iri 
<)rili)\  i(  i.iri 


\in\vr  li.iiil)  I  inic-ioii,- 
ItiliTiiiiili.iii-  l.ini,  .,i,,||,. 
S.iwli.K  l<  l.imiMiim- 

II.il\-iriN  H,i|s 


<;riipi()lit<>  Shak- 
(KMMlsir  Slialt 


M.iiiiicili.in 
\\  iriiii|Ki4ci-..iii 
l^lni  I'oini 

Mluri.iM 

(iru  iniLitian 
Tririidn 


r.iiiiliri.in 


NllllKTDlls 

I'orni.iiiiiiis 


xrvc  lo  irii|)li,i>i/f  ilu-  lullowiiin 


A  l)nVf  Miidy  (,r  ihc  al)(,\v  I, ,1,1,.  „il 
outstandinK  f.uls: 

por,i™  .J';;;;!;::;;,";;;!;- ;:"'■  '■ "-  "•■"""" >■ »—. 

.«r„*™  ;;;'';:;;;'*;:;!;::,:'" » >■"■ ..■.,, 

ar.J;;L^'::;:i;;;',:'t;::;,t";;T,J::;: "' "" "~ -  "■••> 

».,.;;M'rr;;r;!;rs::^:;r,;;:"::;;:«:;;rx:*: 

Ti,„  ,.i..v.,„„„  „,„  i,„,„„,„  „,„„„  uy,  ,!,„,„  ,„„„  „„.  ,„„,,,,, ;; ' '  ■™  • 

I:;;;::,":;::;":;;:  ;■  :^:S,;;; '- »t:  :™i rr -'-•' 

>r:,,r::,f  r,;r  '^-  "-■"' '""-  «'■"•  —« ■• ^:- ..-l: :; 

™J'.;::sr:;ii;X';;:;,;:";:--='.:;r^::t::r'o:" 
Sr  ;:',":r ""  •""■■'  -'■"  '■■""" '-'  ■- "-  '--pit -"  ■  1 :. 
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Sul.si.'<|iu.nl  to  tlu-  iRTi.Hl  <.f  olfNalion,  ih..  ii.wlv  lornifl,  nturc  ..r  le>,s 
broken  and  sliatltTr.l  raiiK.s,  w.rr  an  .^ov  prcv  lor  llu-  lor<,>  of  (lr.triMti(jn 
such  as  lu'al.  rain,  In.M.  olc.  with  thr  r.Mill  that  ih.^  hi^-h.-r  Livers  of  rock 


I 


were  washed  away,  until,  at  the  present  time,  the  Rocky  Mountain  quartzite 
forms  the  summ.t  of  many  of  the  great  ranges.  In  the  case  of  the  more 
westerly  fault  blocks,  which  were  uplifted  to  a  greater  extent,  the  whole 
series  of  formations  above  the  Cambrian  have  totally  disappeared. 
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t  i^a  par...,    ,lu,  ch..  ....,..„  woul.l  1...  1..,  pro„.n,n...,l  i„  „,.  v..l|..v,s 

tNUtn   tlu-  «r..at  rannt-s;  as  a  .■ons..,,,,.,,,..  «,.  f„u|  v..„„„.r  r...  k,  still 
P-.rv,..l  o„  ,h..  ,.a.  „  .,„,H.s  of  ,.u.  ou,..r  ran....       I,    iJ  ,,„  .   „  ,  .    n 

that  a  larsi-  part  ..f  tlu^  ,  nal  ..(  All.trta  is  mi,,...! 

'"  a  purely  ,l.aKran,n,a,i..  way  th.-  relationships  an.l  positions  of '  iu"l"" 


of  he  eas.ern  Rocky  mountains.  Figure  1  indicates  the  conditions  in 
southern  Alberta  where  the  fault  blocks  have  been  overthrust.  The  micLl 
scale  .s  roughly  S.OOO  feet  to  the  inch,  but  the  horizontal  sea  et 
Reay  shortened;  ,n  consequence,  the  planes  of  overthrust.  marked 
fault,     are  much  tocnclined.     The  actuu!  dispositior.  of  the  stma    n 


26 

.iin~  ^i\('M  lint'  i>l'  si'tiidii  !■<  mill  h  inurr  i  >>ni|ilii  .iii  li  th.in  imlii  .ilnl  li\  tin- 
^l^;lln•.  'I'll!'  Miniiil  ili  iKr.iiii  i^  iint  (Ir.uMi  m  -.liIi-,  ciilnr  Miiii.il  nr  Imri- 
/(piil.il :  it  i-'  ill  1 1  111  In  I  1(1  r\|)ri'»  llir  k'H'T'iI  '  niKlilinii-  in  ilir  iKirllicrii  pari 
111  tlif  |iri)\  iiii  r  w  lif.r  till-  1. 1  III  I  I  ill  11  k^  .irr  mil  iiv  ii  lluil^l  l>ul  .itc  lull  led  inlo 
>li.ir|)  .iiilii  lim  ■-. 

riic  (liHiriiili.il  «c.illnriiiii;  ol  llic  ^li.ili-.,  liim>l(im-.  .md  i|ii,irl/ilf* 
^i\CH  .1  (  li.ir.K  lrri»lii  .i|i|)iMr.iii(  r  In  llic  mniml.iiiw  wluii  xicucd  in  the 
(linrliun  i<(  llir  v;<ii*>'il  ^Irikf:  lliis  i>  will  ■-Iiovmi  in  I'l.ilr  III 

riir  rnii-mnti>  sin—o  III  \\lii(li  llic  link-  III'  llif  niiinnl.iin--  li.ivf 
liifll  -ilhii  Tliil  ll,i\f  ctltrlid  niral  i  li.illm--  in  lllrir  iirii;ii'  il  plu-ii.it  rull- 
(liliiiii.  rile  liim-li'iu-.  Ii,i\r  litiiiiiif  li.ird  .ind  liriiilr,  ,iiid,  in  ^nmc  r,i»cs 
they  ii.isc  litiii  ciinNcrlcd  inlu  m.irlilc;  liii'  >.tml>liim>  li.ivi'  Ikhii  li.irilnicd, 
iinlil,  in  '•xiriim-  im-i-.  iIu\  ,iic  iinw  i|ii,iri/iu-;  ilu'  >li,ili's,  p.irlicul.irly 
in  the  (ildiT  fiprm.iliiiiis,  li,i\c  Ixtii  i mucrtcd  iiilu  ^l,iii>.  Thr  iiardfiiinw  nf 
tile  >lum'  i>  mil  (11  i>f  i('K,irdi'd  a-,  an  evil  in  ex  ci  y  in>lami',  I'nr  the  xift 
I'.diiiiiiiliiM  -amUliiiio  prc-iiil  KriaUr  pii-.>il)ililii>  wlitrr  llicy  have  iirt'n 
alTccti'd  l>\  llu-  mniinlain  iniildin^;  lnrri>,  ,[\)d  llic  I  )akola  samlsl.inf,  which 
is  uslialK  -ufl  am!  piiKiriiltnl  ai  piiiiil-  di^laill  linni  llir  niuiirlaiii>,  oi  curs 
in  the  fdiilhill-  as  a  iiaril  r<  -islaiil  rm  k. 

The  luldiii^  and  cnimpiin^  nl  tiic  nirk--  in  the  pnucs^  if  miiiinlain 
building  iia>  iialiiralK  risuiU'd  in  a  di'),'n'i'  nf  siiattiriiiK  "<><  -it  all  faxniiralilc 
tn  the  priiMi  niidii  of  tlu'  huildiiiK  ^-tniic  industry.  Most  nf  ihc  rocks 
arc  >o  tilled  with  irrci;ti!ar  cr.icks  and  tla\v>  that  the  uinniin!  of  <|iiarr\- 
blocks  i>  pr.K  licalK'  inipossililc;  it  is  only  in  \cry  la\oiir,ililc  loc.ilioiis  that 
this  iinlorlimalc  feature  i>    lot  pre>-eiil. 

The  -e(|ueiice  ol  ni(  k  lorniations  Iroin  the  Camliri.in  to  the  Tertiary 
is  indicated  in  tlie  lalili'  on  pai.;i'  22.  A  brief  accoinit  of  each  of  tlie  ^n'at 
systems  with  >peci.il  relerencc  to  those  formations  capable  of  yielding; 
biliidini;  sloiie  i>  ^i\en  in-low  . 

'  '■niihrlaii  syslcm.  Strata  ol  this  s\-.-.teni  were  deposited  to  the  enormous 
li  >s  of  I.S.OOO  feet  in  .i  yrcit  troiiuh  which  extended  in  a  general  north 

and  south  direction  lo  the  eastward  of  tlie  Selkirk  and  I'urcell  raiiiies. 
The  sea  in  wliiih  llie>e  rocks  were  di'positi'd  probablv  did  nol  e\(end  far 
to  the  eastward,  and  at  liiat  time  the  jirealer  part  of  the  mid-continental 
region  wa>  a  rrt-Cambrian  land  siirf.ice.  The  Cambrian  rock^  have  been 
divided  into  lower,  middle,  and  upper  divisions  and  each  of  these  divisions 
into  a  number  ol  lorm.itions.  Pile  Lower  Cimbriaii  is  characteri/ed  by 
^re.it  mas-cs  of  (|iiart/ites  and  sh.ilcs  while  tlu'  higher  formations  contain 
more  limestones.  Roiks  ol  this  a^e  an-  not  commonlv-  exposed  in  the  outer 
or  eastern  ranges,  but  tlte  more  elev.iled  fault  blocks  lo  the  west  have; 
broii};ht  them  into  view.  On  the  Ciowsnest  branch  of  the  <".inadian 
Pacific  railvv.iy  there  are  no  Cambri.in  rocks  east  of  the  summit  but  on  the 
main  line  of  the  Canadian  I'lcitic  r.iilway  and  on  the  Ciraiid  Trunk  I'acitic 
railway  the  rocks  near  the  summit  and  for  some  distance  east  '.elou);  to 
thisat^e.     A  formation  ol  the  I.ovverC.imbri.in  known  as  the  St.  Piran  <!uart7.- 
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<|..arn.s.a  S,o,:7,7,77j"7   'T"    ";■-  '""'''"'«  P-M"...    fn.,n   the 
«n.ine,i  Silurian  .l.,ln„,i;;.;;  kZ"  "''"';  ''"^"'^  ^'"''V    M..nitc,l,.,,  a  h„e- 

n..i.iit()i)ire." 
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It  is  from  this  Inrniatioii  that  tlio  gypsum  of  nortluTti  Manitoba  is  ohtaincl, 
and  thf  .mliydriti-  di-posils  north  and  vast  of  ( ".ypsunn  illr  may  have  a 
valui'  as  di'ior.ilivf  stoiu'. 

Dnoiiiait  .sv.s/cm.  Tliis  systi'iii  is  niiri-sontcd  in  tlie  Rocky  mountains 
l)y  tlirtr  formations  -thi-  Sawhack  iinu'stone,  the  Intermediate  limestone, 
and  the  Lower  Hanfl  hniestone. 

The  Sa\vl>a(k  lime>tone  is  to  he  seen  at  the  point  wliere  the  line  of  the 
Canadian  I'aeitie  railway  crosses  the  S.iwhack  raiiKc  to  the  west  of  Hanlf. 
The  stone,  on  exposed  faces,  is  much  fractured,  hut  p()li>hed  surfaces  show 
a  uni(iue  colouration  in  iiink  and  ^rey  indicatini;  ,i  ix.ssihle  v.ilue  as  decor- 
ative material. 

The  Intermediate  limestone  occurs  at  the  h.ise  of  the  scarjU'd  faces  of 
the  outer  or  eastern  ranges  and  is  .iccessihle  at  many  points.  The  stone  is 
usuallv  very  hard  and  rou^h  and  hreaks  with  a  sulpluirous  odour. 

The  Lower  Banff  limestone,  with  a  thickniss  ol  ahout  2,0(10  feet,  is  a 
consi)icuous  element  in  the  eastern  ranges:  it  is  fre(iuently  res|)onsihle  for 
the  lower  vertical  cliff  (Plate  III).  The  stone  is  hard  and  dark,  fre.iuently 
chertv,  and  usuallv  much  sh.ittered.  While  ^nviuK  little  promise  asahuild- 
inj;  stone,  its  dark  colour  and  its  capacity  for  rect'iviuR  a  ^ood  polish  sujjkl'^I 
its  use  as  .1  hl.ick  marhle  (Plate  XXV). 

In  Manitoba,  the  Devonian  system  occui)ies  a  belt  .ibout  40  miles  wide 
in  which  lie  Lakes  Manitoba,  \Vinnii)eKosis.  I)aui)hin,  Swan,  and  Red  Deer. 
Niunerous  outcrops  are  to  be  seen  on  all  these  l.ikes  and  .1  number  of  quarries 
have  been  worked  for  concrete,  lime,  m.uad.im.  and  cement.  The  thin 
bedding  of  the  stone  has  prevented  its  use  for  building  but  some  of  the 
unworked  outcrop-  on  Lake  Winnipegosis  may  be  exploited  for  structural 
purposes  in  the  future.  Three  subdivisions  of  tlie  Devoni.m  are  recognized 
-  -the  Kim  Point,  the  Winnipegos.m,  and  the  M.uiitoban. 

Carbon ifcrniis  svstrni.  The  CarbiMiiferous  formations  in  the  Rocky 
mountains,  in  des.vmlinu  order,  ..re  as  follows:  Rocky  Mountain  (|Uartzite 
(XOO  ft.),  rpi)er  H.uUf  limestone  il.MM  ft.).  Lower  \Uu(\  shale  (1.200  It.). 
The  Rockv  Mountain  (luartzite  is  an  extremely  hanl  and  resistant 
rock;  ill  cons.'qm'nce,  it  has  well  withstood  erosion  ..nd  now  forms  the 
sunmiit  of  ni.iny  of  the  eastern  ranges. 

The  IppiT  Haiilf  limesione  is  a  lighter  coloured  and  soimwhal  sober 

nore  crystalline  slnnelhan  the  Lowe,  B.ml'f  limestone  of  the  Devonian. 

,ices  it   is  highly  cherty  but    i)hases  are  known  which    present    some 

possibilities  .is  building  stone.     This  fornuition  is  res|)oiisible  lor  the  iii)per 

vertical  cliffs  of  many  of  the  r.mges.      The  upiier  cliff  shown  in  Phite  III  is 

composed  of  ri)per  ManlT  limestone  overlaid  by  Rocky  Mountain  (luartzite. 

The  Lower  Banff  sh.ile  is  a  soft  rock  of  no  import. nice  from  our  point 

of  view:  it  forms  the  darker  coloured,  more  slo|)iiig,  median  portion  ot  the 

mountain   face  shown  in   Pl.ite   III. 

Permian  .sv.sVcw.-T'his  system  and  possibly  the  Triassic  also  is  rvp- 

of  no  interest  from  our  point 


resented 


1  hy  till'  I'pper  BanlT  shales  which  ar 
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w-     <irtain   hard,  |,|,,(k, 


Spray  riv..r  ......r  Ma„,T  luvi:!:;.;;?;;;:::;:;;';;;';';;:'''"'^ '>'';''  "<■«- ....  ,„. 

./«r«,v.v„    ,v_v.v/rw.     The     T       ■        ■'■  '"'>>'nis. 
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lv">t..,.av   l.,r,.,ati„n,   omirs  o,.lv   i„    ,|,  <  '■Har,...„,s    syMr,,,,    ,1... 

^hahs   an.l   ....,.,  ....„.„,   J  i      ^""P^,  ';™i-  <-"sis,>    .  l,i..,lv  of 

••'-'    '-.sure,   an.l    a      't  .  .;  Hi  l'      V      7'*'''  -''^"-•'   '-l-v   ,1... 

or  mor..  ..asUTly  ran,.s  „f  .,.„  .„„..„,'  ""^'Z^^     i"'"^  "'  ""■  '""'■^ 
mines  an.  w.,rki..|  in  this  tormali.m.  '      ""P-.rla.u  o.al 


The    |„wt,st    niemlKT  ..f   the    (■„i„.r  ( V,., 


f"nnati,.n  whi.l,  ...nsists  d.,V(lv  ,.  i      '''•''':"'''  '^'"''^   '-   "><•   I'aknta 

-'-•'•'• '>ak.-.sa.K,st.:;r;;i:n:;::rn       '"^'-'■ 

-.  ..V  an.,  ,hc.st..nc.  is  „.„  of  a  .Icsiral.le  na      .'"^  ,;;;.;:'"'■■,  '"  """■^':"^ 
"»■  l)al<..ta  sandstones  are  seen  oNcTlvin.  ,     '  r'     .  ■'  """"""""^ 

'"  'He  foothills  an,|  on  the  Inek      ,.  ,         '^"""^■"•'>'  ''Ml-lK.arin,,  s.-ric-s 

i^  l.ar.l  an.l  usualK   ..f        ' " ,'         7  "^  "'.'■;"""■  '■^"'«'-     ''',..  san.lstone 

''-^.>™.s,.s.i.i,i,i.^:;::;:;:„^^^^^^^^^^^^ 

---y    of   i..._ -;;;;:'; -^---^^^^^^^      .a.s 

where  i^.:;;:;r  of  Li^';;^;?^.,::;::;;;f'7  r  ^-"•'-^•'"■•'■"  ">  ^>-i.o..a 

''■'->■   HiRhorn,  Canlii.n    r,  ';^^    ^  "- f ''- -uh  ,h,„  bands  of  lin„  stone. 

^'">f . -i.  li^e  .h;;,;;;;;;.ir^:;;;^^^^^^^^^^ 

producers  of  stone.  "'''  '"■  ""  pr.>niis(.  as 

-"-i;';;:rth;:t.di:';::'i  z;;!;^:;^^'!  "^r"  ''■■■""'"-^ "  -"^ 

-t..  son.,  thin  U.,.ds  of  lin.es,.....;:;;.  l,;::,^::;;;;!-'  ••-  —'^"'v  ^hales 

'avers  ne..  the  foo.'ii'^.il^;';:;;;;;..;;  ::-''■  "-'^  --  -^  •>-  '-'- 

sa.,.iito:;.;';:;:,;''^\:t;:t^;;::''''';'r  -".7-'-">-  ^'-'-  •'-.  son.e 
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now  considered  to  be  in  part  equivalent  to  the  Edmonton.  This  formation 
is  of  considerable  extent  in  Alberta  and  represents  a  transition  from  marine 
to  fresh  water  conditions.  The  rocks  are  sandy  clays,  white  clays,  and 
sands  of  little  coherence  except  in  occasional  layers  which  are  very  hard. 
Where  exposed  in  river  valleys  on  the  plains,  the  stone  is  not  of  structural 
value  but  in  the  foothills  some  of  the  indurated  layers  of  sandstone  may 
have  a  local  application. 

Eocene  system. — The  Paskapoo  formation,  formerly  considered  to 
be  the  upper  part  of  the  I-aramie,  consists  essentially  of  sandstone  and  was 
formed  when  marine  conditions  ceased  and  great  fresh  water  lakes  occupied 
wide  areas  of  the  western  plains.  The  most  important  belt  overlies  th 
Edmonton  in  western  Alberta  and  extends  with  an  average  width  of  40  to 
60  miles  from  near  the  international  Ixjundary  to  beyond  the  line  of  the 
Granti  Trunk  Pacific  railway  and  doubtless  into  the  little  explored  regions 
farther  north.  The  sandstone  of  this  formation  has  been  extensively 
quarried  in  the  vicinity  of  Calgary,  on  the  Crowsnest  and  main  lines  of  the 
Canadian  Pacific  railway,  and  along  the  railway  from  Macleod  northward 
nearly  to  Wetaskiwin. 

Till'  sandstones  of  the  Souris  River  valley  in  southern  Saskatchewan, 
questionably  ascribed  to  the  Fort  Union  formation,  are  of  ^n  age  comparable 
with  the  Paskapoo.     These  sandstones  are  soft  and  of  liitle  promise. 

The  great  lakes  in  which  the  Paskapoo  rocks  were  tleposited  having 
finally  disappeared  other  smaller  lakes  followed  in  which  still  later  Tertiary 
strata  were  laid  down,  but  none  of  these  later  rocks  are  sufficiently  coherent 
or  uniform  to  be  of  value  for  building  stone. 

The  Tertiary  era  was  brought  to  a  close  by  a  great  refrigeration  of 
the  northern  part  of  the  continent  whereby  the  glaciers  of  the  Rocky 
mountains  were  ])ermitted  to  tlescend  to  lower  levels.  A  deposit  known 
as  the  Saskatchewan  gra\el  or  (juartzite  shingle  was  formed  by  these  glaciers 
and  reaches  far  out  on  the  plains.  A  continuance  of  glacial  conditions 
led  to  the  establishment  of  a  great  centre  of  dispersion  in  Keewatin  from 
which  the  ice  spread  out  in  all  directions,  overriding  the  Saskatchewan 
gravels  and  reai  hing  to  the  i)ase  of  the  mountains.  This  glacial  adv.mce 
co\ere(l  the  whole  of  the  mid-continental  region  of  Canada  with  the  stony 
clay  txpiral  of  glacial  deposits.  lioulders  of  Pre-Cambrian  rock  from  the 
region  nortli  and  east  of  Lake  Wiiuiipeg  were  transported  hundreds  of 
miles  and  scattered  over  the  whole  face  of  the  country.  These  boulders  are 
employed  for  building  purposes  at  many  points  on  the  great  plains,  and  in 
the  absence  of  accessible  ledges  of  desirable  rock,  form  an  important  asset 
from  our  point  of  view.  Not  only  were  Pre-Cambriati  lioulders  thus  trans- 
ported but  large  masses  of  the  Silurian  limestones  from  the  region  of  nor- 
thern Manitoba  were  in  like  manner  carried  for  long  distances  and  deposited 
on  the  retreat  of  the  glaciers.  Notable  examples  of  large  boulders  of  lime- 
stone are  to  be  seen  near  Prince  Albert  and  Saskatoon.  At  a  still  later 
date  in  the  Ice  age,  glaciers  gathered  in  Labrador  and  spread  outwards  in 


Ics 
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3. 
WinnipcE.  '"™''""  «»  >l><»t.  may  U:  seen  along  the  shores  of  Ul 

...e.''::i:™-;:/r;he''r:;,:netr  t;™  .r  -^«'  •^^^  '-- 

these  lakes  form  the  present  surh^.,         r'    ^''""l""«"'«  *Po«ite<i  in 
considerable  portion,  of^irta:^^^.^^"::^"'  °'  """■*  """ 


KmK,^-: 


33 


CHAPTER  III. 

LIMESTONES  OF  MANITOBA.  SASKATCHEWAN,  AND  ALBERTA. 

Limestones  make  up  the  Rreat  l.ulk  of  the  eastern  r  mires  „f  th,.  U     L 
mountains   n  All)ert  i   irul  i;l-,...  ;  .•  <^>'  'irn  ran^ts  ol  the  Kocky 

at  Saskatoon   S-sk/t,  I  \  »;  ntf.  All.erta.     I  he  un.versitv  buildings 

at  ^askatoon   Saskatchewan,  are  I.u.lt  of  limestone  ol.taine  '  fr„n,  boul.lers 
m    he  virm.ty,  and  a  limited  amount  of  sinular  origin  h  .s  1,.    n 
various   buildings   i„    Killarnev,    Manitoba      \ V,      n       ,1.  " 

^       The  formations  yielding  limestone  are  indicated  in  the  table  below:- 


System 


.ower  BantT  I  imestone      ;   Maniiot.an 
Intermediate  Limestone     I   Winniix-Kosan 
Sawback  Limestone  |   Kim  I'oint 


lunan 


Kichmond 


("aml)rian 


I  PIKT 

(  anibrian 

I-owcr 
Cambrian 


Ipfx-r  Mottled  Limestone 
Lower  Mottled  Limest(me 


\arious 
Kormations 

X'arious 
Kormations 


the  oIde,t-thc  Cambri™  ''"'°^'"'  """■  ''^"'"'"■^  "■" 


34 
Limestones  of  the  Cambrian  System. 

The  great  Cambrian  system  is  developed  in  the  Rocky  mountains  to 
the  enormous  thickness  of  about  18,000  feet.  Rocks  of  this  system  are  not 
seen  in  Alberta  on  the  Crowsnest  line  of  the  Canadian  Pacific  railway,  but 
on  the  main  line  they  constitute  the  bulk  of  the  mountain  ranges  from  a 
short  tlistance  west  of  Hanfif  to  the  summit.  On  the  Grand  Tnmk  Pacific 
railway,  Cambrian  rocks  begin  a  little  east  of  Fitzhugh  and  continue  to 
the  divide.  The  Cambrian  system  is  divided  into  a  lower,  a  middle,  and 
an  upper  division,  each  of  which  is  again  subdivided  into  a  number  f)f  forma- 
tions. Limestones  occur  in  the  upiur  parts  of  the  system  but  the  lower 
horiz>)ns  are  characterized  chiefly  by  (juartzites  and  quartzitic  sandstones. 

The  limestones  and  dolomites  of  the  upper  and  middle  divisions  are 
usually  so  cherty,  arenaceous  or  argillaceous,  and  are  so  excessively  shattered 
that  the  probability  for  the  production  of  building  stone  is  slight.  So 
numerous  and  diversified  are  the  limestone  strata  that  even  a  generalized 
account  is  quite  beyond  the  scope  and  purpose  of  this  work.  As  far  as  I 
can  ascertain  only  one  exposure  of  Cambrian  limestone  has  attracted  any 
attention:  this  outcrop  is  at  the  base  of  Castle  mountain  and  is  briefly 
described  below.  A  few  notes  are  also  given  on  the  limestone  formation 
east  of  Fitzhugh  on  the  line  of  the  Grand  Trunk  Pacific  railway.  In  order 
to  preserve  a  uniformity  of  arrangement,  these  occurrences  arJ  ascribed  to 
two  "areas,"  but,  in  this  instance,  these  areas  are  of  very  indefinite  signi- 
ficance. 

C.\N.\DiAN  Pacific-  Raii  way  Arka. 


Castle  Mountain,  Alberta. 

Immediately  north  of  Castle  Mountain  station  is  an  exposure  of  lime- 
stone which  has  been  opened  in  a  small  quarry  for  lime  burning.  The  strata 
are  disposed  at  high  angles  and  the  stone  is  excessively  checked,  hard,  and 
splintery:  in  places  it  shows  blebs  and  lines  of  whitish  calcite  which  weathers 
brown.  The  whole  mass  weathers  to  a  li,  \t  brown  colour  with  character- 
istic etched  lines.  The  stone  is  easy  of  access  and  could  readily  be  (juarried, 
but  It  gives  little  promise  from  the  present  point  of  view  (1322). 

Fast  of  Castle  Mountain  station  (one  mile  east  of  Johnson  creek), 
and  about  a  half  mile  north  of  the  railway  is  an  exposure  of  limestone 
formmg  a  clilT  of  50  to  75  feet  in  height  at  the  base  of  Castle  mountain. 
The  formation  extends  for  a  considerable  distance  and  rises  towards  the 
\yest.  The  face  of  the  escarpment  seems  to  be  a  joint  plane  and  the  forma- 
tion IS  crossed  by  other  joints  at  right  angles.  These  latter  partings  are 
widelyspaced  as  a  rule  but  in  places  theyare  close  together  forming  shattered 
zones.  As  the  bedding  is  unusually  heavy  and  the  amount  of  fracturing 
much  less  than  usual  it  is  possible  to  quarry  blocks  of  any  reasonable 
dimensions.     The  stone  itself  i»  more  desirable  than  most  of  the  Cambrian 


.<5 

lim^t,,nes  and  is  .l.srril.e<l  below  as  N„.  U.U.  The  fcrmati,.,,  ..vvrli.-s  a 
tion  .itm  '"■'"  \'""^"^'""-  The  ...ccessibility  „f  the  l.Kation.  the  forma- 
t.ona  features  „f  ,he  strata,  an.l  the  c.uahty  of  the  stone  are  more  favourable 

'inTiliar'"  '"  '"'  '"■  ""'"""  ''  '"""''"''"'  "'"^■•^^""-  ^'"^  whi.l.T   .;. 
'/•/;<■  sto,,,:  No.  1322.    -.\  very  hanl.  fuu-Kraine.l,  semi-.Tystallin.-  hnu- 

pi;!;:;  !:;;:!^  *::f '  ■■  ^^■^■•"-■^^  ^ "  '''^-  -•>•  -^^•"•^'  ^^""  ••  ■••-->• 

resembles  No.  l.^t,,  fn.n,  the  I  pper  Manll  linus.une  .lesmbe.i  on  pa^e  14^ 
The  present  s.one  .s  .sotter,  darker,  less  ".lean-  on  fr.shlv  fra.ture,  si^fa.eV 
an,l  vv.thout  the  sh^htly  bluish  cast  of  No.  l.^.S;  i,  w.u.l.l  probabl  1  .  f 
U^s  streuK^h  an-Ureater  porosi.y.  The  stone  is  .le.i.ledlv  sl.f.er  than  n!, 
1.  1.^  and  has  a  d.stmct  «rain  imliratiuK  a  certain  .IcKreeof  schis.ositv  it 
has  a  ten.lency  to  crumble  under  repeated  blows  of  the  hammer. 

Grand  Trink  P.xciik    R.mi.w.w  .Arka. 

.\nie  1022  Grand  Trunk  Pacific  Railway. 

w^./h  ''"'''i'"'  n  ""^  '"'""  '■"''"'"'  thin-bedde<l,  nodular  limestones  which 
weather  red  and  br.wn  and  nresent  a  very  different  appearanc-  from  ,h  .t 

1  k^  ;T   :'"    '     '"    'T/'"^'^'"'^'  '^-•"-'-<'-''<'"if-..us  n,oun,ains. 
Rocks  of  th,s  type  apparently  form  a  part  of  I'yranud  mountain  and  pro- 

h-r  T"'"f  "u  "'"''  '^"""^"'■"  "'"^"^  "f  'he  Cambrian.  The  s,  „  e 
vh.le  sufhcently  coherent  to  come  out  in  ^reat  blocks,  possesses  in.iuK  e' 
thm  bedded,  wavy  and  nodular  characteristics,  which,  together  w  li  ^ 
hab.to    rusty  -athermg   unfits  it  for  any  purp<.ses  of  construction  ,1244 

7  he  stone:    244.-.A  dark  argillaceous  limestone  with  strouKlv  de,  eloped 
wavy  planes  of  part  n.;  i,  has  a  distinct  tendencv  to  weather  rT, 
stone  IS  quite  worthless  for  our  purpose. 

Limestones  of  the  Ordovician  System. 

entirdvt  !h  d'''  "''"'"'  '^"^ ''''^"''^^■'^-  ^^Htem  is  represented  alnu.st 
ent  rely  by  shales  and  conse<|uently  may  be  disregarded;  in  Manitr.b  .    the 

:u"rc!;T¥  r  ^r'"''™^^'"^-  '•■--  •'""  '"^-  ^p-  M-^ti;!;  ■; : 

stones  of  the  Trenton  format.on  and  the  Stony  Mountain  scries  which  is 
probably  to  be  a.scribed  to  the  Richmond  formation  ' 

h.r  I'^^Vr'T  ^;""^'' '''"^"'""^'  ^""'  "'^'  l<i'l"'>on,l  limestones  are  n.o.tlv 
ha.l  and  th,„-bedded:  they  are  used  chiefly  for  crushed  stone  and  ruhb  e 

and  i     T"  ,''""'«'.'"-'^'"-'  ■■■^  «'-  "f  the  best  buildiuK  stones  i.C.nada 
and^is  largely  quarried  for  structural  purposes. 

'A  formation  kro"-"  :i-  thi^  ( ■    (    H       T  •■ 


Sj."S*a,f 


.^6 


lOWKR   MOTTI.KI)   I.JMKSTONK. 


I.  \Ki.  \\  iwin  (,  Akia. 

Tin-  I.uw.T  M.,iil,,l  linH>i,,„f..irf,vp,,„..l  ,ii  .1  iHiiiil,.r  ..t  |,,,ini,  ,,l..n.i. 
the  \vt>l  M.lr  cf  |.,,kf  WimiiiKK  .mil  ,,1,  main  of  the  isl.m.K.  ri„-  rn<k  i-, 
usiMllv  v.ry  tl,in-l.,.,|,|,..|,  lunl.  .m.l  „f  |,„.,r  vviailurini;  .|u..liti.s  \I,mv 
<•!  the  .xpuMirrs  pnM.nt  laNn,.r.,l,li.  ln,-,,iinn.  I,.r  .,u..rrvii,«.  I.iii  frum  .mr 
prcs,iH  pumt  ,,f  view,  the  >l..nr  i>  n|  litilr  val.ir  .x.-.pi  |,,r  ri.l.l.lc  \  full 
liM  ot  nc,  ,im-,i,,>  may  \,v  Unuul  in  tlu-  K.pnri  ,„,  ih..  M,„„.,  an.l  Man.N 
oll.ak.\\,nn,p,.j.((;..nl.Sur.  Can.,  I'art.j-an.K..  V(,l.  XI,,  Out.n.p^nn 
Hm  i-laiMl,  |{,ill  h-a.l.  and  (;rin(l>ioiu'  puini  arc  .I.m  ,il„.,|  IkI-.u  ..^  tvpic.l 
III   ihr  tiirni.itinn, 

Lakr  \Vln,nf>,-^  .Slilppi,,-  Co..  2ni  Trihun,-  hiiildiir^.  Wiiuiif,,- ■  /l„-li 
.Snlhrrlun.l.  t>n'sul,;,t:  I'.  W.  Swi/h.  „„n„r-cr:  C.  Siflo,,.  snfrrinlnulnU.        " 

Thi^  .nmpanv  uprratcs  a  (|ii,,rry  in  tlif  l,i,\v,r  MmiKil  iim.Mi.nc  ..n 
tiicra>t  ^hi.nnl  Ui^  i.land  in  l.aki-  W  innipi^.  Vhv  .nmpanv  hnliN  xhv 
nurtliu.M  ,|nartrr  ..f  m.  linn  IX.  ti,wn,ship  i.r  ran^r  (.  ..,>!  of  thr  first 
principal  nuri-liaii.  Hrrr  a  .lilT  of  linuMon,.  fans  thr  lakr  uiili  a  Kciural 
(lirirlion  of  N,.^(I°\V,;  it  ixtiiuls  formally  half  a  milran.i  shows  an  lUa  I  ion 
ol  'J  l.ct  at  the  soutlnast  in.l  whi.h  Kra.ltiallv  increases  to  a  hciuhl  of  '7 
feet  at  the  northwest  eiul.  The  average  height  is  al.out  18  feel.  The  he.ls 
•lip  S,4(t  \\,  at  about  1\°  which  accounts  for  the  increasing  height  of  the 
<l.lt  towards  the  northwest.  On  the  «esl  si.le  of  the  island,  the  top  Led 
appears  at  the  water  level.  This  disposition  of  the  str.it,.  results  in  . 
decreasing  heii;lit  of  f.ue  and  an  incre.isinn  overl.iird.'ii  as  the  .|u,.rry  is 
extended  inland.  The  strippinR  at  the  hrow  of  the  cliff  is  .il.out  '  feet  Init 
l-.>  leet  Irom  the  shore  it  iuis  incre.ised  to  .S  f.rt.  The  general  section  is 
as  follows: 

2  ft,-Tlim-liedded.  white  we.itherinir  stone  llOU)). 

5  It.  f)  in,  -AveraKe  stone  in  beds  4  to  X  inches  thick  (1(117). 

5  II,  0  in.  Best  (|u.iliiy.  blue  mottled  stone,  in  b.  „  ,.,, table  thick- 
ness tor  rubble   (1()1J<). 

-^  It  +  Mottled  limestone  in  less  even  beds  and  wih  shalv  p.irtinL's 
111  Jilaces  (1()1<;).  ■  ^ 

The  beds  .ire  separ.ited  in  pl.ices  bx-  l.iyers  of  s.md  which  ,eem  to  be  of 
later  ononi  and  to  h.ive  been  introduced  into  solution  cavities  between  the 
strata  by  the  waxes  of  the  lake  (I'late  I\"), 

The  sulxlivisious  of  the  strat.,  as  ^;iven  aboxc  is  economic  rather  than 
straliKraphic,  lor  little  difference  is  to  be  ob.served  in  Hie  stone  throuuhout 
the  xx  hole  ex|).,sure  other  than  a  xari.ition  in  the  thickness  of  the  l.ixers  and 
)ii  the  de,yr;e  to  xvhich  alteration  h.is  adxanced. 

The  upper  l.iyers  (lOH.)  are  distinguished  by  their  thin  bedding  and 


th 


are    rather 


H' 


Icmarkaied    hv    their 


white    we.iltieriii 


iht 


^^N    .-^ 


^;'-r 


*:-» 


^AZ^rJ      ^ 
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SSS'— -^^^^^     


•ml  ni.iiiv 


lh«  ,l,„d  ».ri„  („„„  i,  ,H,,k„  ,„,,,„,  ^,,„,  i;.^^  ^^^^^^^^     ,|.^^  ^^^^^^^^^ 


show 
fine-i 


a  ri-ntre  of  m..ttU-,i  aspect  in  liRht  .,n,l  ,lark  hi 


lie  with  disseminati-d 
The  oxHVtzvd  zone  is  narrr)w  and 


-Kraine.1  pyrite,  p,   li.ulariy  „n  flaws 
Js  »rec|uently  wanting. 

dip  J5;;^t  the  ;r;rTr '■'''•' ""t  r  ^'"'"'«  "••^•'^  -»'  -""^  -•"  •• 

A  second     nd    .V       n    f^   'C'"'"''  "^  ''"^^**'-"  ^"'"'^  ^"^'»^^'*  ^^0"'  2  to  tO  f...., 

Undpr  thl  ''■"■'^*''"  ^'°"^'  '""'■•^  lompact  anrl  of  a  finer  irrain 

freezing  oSon  "■-     ^"  ^''^'^'"^"^  '^^^"'^^  '^  P-^-^"-'!  by  the 

The  physical  propi-rii.-s  are  indicate,!  below  — 
Specifir  gravity 
Weight  per  cubic  hnt,  lbs  ...... 

Pore  space,  per  cent 

Ratio  of  absorption,  per  cent,  one  hour.  . ' 

"       "  "  '•       ..       two  hours 

"       "  "  "       "       slow  immersion 

in  vacuo 


Coetticient  of  saturation,  one  hour. 
"  "  •>  two  hours 


Crush! 


"  •'  slow  immersion 

"  •'  in  vacuo. . . 

IK  strength,  lbs.  per  .>.(|.  in.,  dry... 

wet . .  . 


Tran.' 


^.sverse  strength,  lbs.  per  -.^j.  in 
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-'•74.S 

164   194 

407 

()<;92 

1-22 

IM 

151 

0-64 

0-79 

0-84 

0-97 
24,208- 

17,40()- 

wet  after  freezing 18,700- 

2,M5- 


mm 


T^ 


.?« 


ShfaritiK  »in  iinili,  ll.s.  (xr  >.|.  in 
l.oNs  on  ( nrruMuii,  nr.im-  i><r  -~<\.  in. 
Drilling  f.irtnr,  mm. 
ChiMllini;  l.irrur.  Kr.irn-i 


2,«.?.S . 
0  198 
11    < 
4  W 


Ih.  .h,.i.,..,n.s|,.  ,nniil,.,|  MrucI.H.  .,f  ,his  m.m„,  ..,  in  ,h.-  v  ,m-  of 
the  nunu.r.M.,  o.Iut  .notll.<l  Mun,-,  of  ,1...  Winni,..  .  lM>in.  nubs  i,  v.tv 
«l.m.  ul(  .o  pr.-,Mr..  ,ul.,.,  whi.-h  an.  Mri.  ,lv  ,  om,,ar..l.lr:  .n  rs  i.l.n.v  of  ,hN 
.s  M-,.,.  n,  tlu.  ,.,,,Mr..n.  inrr.  .m^  nf  slr.nmh  aflrr  tnv/in^,.  |„  virw  .,f  tin- 
non.hnmoK..m.on.  nanirr  of  ,!„■  ..on.,  w  .,.n  onlva^Mnn..  that  it  is  not  an- 
pm  laMv  att.Tt.-,!  i,y  .m-  fr..,./inj.  ,  xiKriuicnt.  ' 

Am  analvsi,  |,v  I...vmn  ,ho«,  ,hi.  .,..n..  ,o  1,.  a  maunrsian  linuMom- 
:"!'  ■'  '■••ni.nt  ..I  maKm-,a  .-omiKirahU.  will,  ilu.  of  i|,..  ImHT  Mot.l..,l 
ln.u.>ton..  (ron,  th.  TvM.lall  an.l  l.'.M  S..|kirk  area-.  Th.  hani 'r  .hara.  tJ 
->(  tlu.  -lon..  ,.  shown  by  th..  mud.  hij-hrr  ront.nt  of  insoh.l.l.  maitor 
Ilu;  K-.at  ,-x...s,  of  iron,  parti,  ularlv  thr  f.rrous  nxi.!,..  ov.r  th..  alumina 
indicairs  a  Ini.l.nt  y  to  chaiiKi.  colour  on  wi.aihi.rinjj. 

r,l,ium..arl.nnati.     IVrmit. 

Maniit-ium  larhonati-  '' 

Forrir  oxi,K. '".'.'.'..'.'. 

Ferrous  oxide ?"'!? 

Alumina         

Soluhlc  siii.  a 

Insoluble  mat irr 

16 -ys 


51 
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>;■"■    1016.      l-his  stone  is  of  the  sam,.  ^en.ral  ehara.ter  as  \o.  lOfH 
clesenbe.1  al)o\e,  but   tt   is  softer  an.l  yellowish  instead  ..f  bh 


;,   I     1  .,       ,  ,  •■■   ■■iu..  in  (■.(l.)ur: 

It  .LntbtUss  bears  the  same  relati.,,,  ,.,  the  blue  stone  that  the  butt  Tvn.lall 
s^on..  iH-ars  t..  t  e  blue  vanet>  at  that  l...ali,y.  Ihi,  .,..„„  ;,  ..,,..,  ,h,„ 
N...  1018  and  shows  f..ssils,  par.uularlv  joints  of  .rinoids.  with  ^nater 
clearness;  It  is  als,.  mure  incline.l  to  br.-ak  alon«  the  planes  .,f  stratification. 
>'■  101 , .  I  his  sp..cimen  is  about  X  inches  thick  verti.  ..I  to  the  be.l- 
dmK:  u  shows  a  c..n.ral  third  ..f  bhi,  stone  ess..ntiallv  th..  s  ime  as  \o 
1018  with  an  outer  thini  on  ..i,h..r  si.l.  of  stone  like  No."  1016  Ian  not  .uiiie 

"ion  Jth         •  ■"''  '^,  ','r'""'"  "'•"  "'— "'-P-'  •-«  -ison  from  the  alter- 
ation  ol  the  original  blue  stoii... 

No.  1019.-  This  stone  is  !,lue  like  No.  1018  but  it  is  le.s.s  distinctiv 
coarse  mottled  and  is  .,f  a  rougher  natur...  breaking  with  verv  un.ven 
fracture.      I.ittle  pyrite  w.is  observed. 

In  quar  .  iri^,  h<.les  are  sunk  at  interval.,  of  8  feet  along  a  line  7  fe 
back  from  the  fa...      These  holes  are  .Irille.l  with   l.Mnch  steel  alm„-t 
thelK.tton,,,.  th,.  blue  lH-,is:th..v  are  hrcd  with  12  sticks  ..f  60' ,  .ivnamite 
eac^    which  serves  to  break  up  the  lK.ds.  but  not  to  .lislod.e  .h.'.  Zl 
which  ..  renioN,  ,i  by  p.ck  an.l  bar  and  loaded  by  hand  on  skips  oi  about 


ct 

to 


'^4 


:'^'^^J!f. 


•  J.' 


.w 


n;:::;,;::::;„  :;::;":;;■■;'" , ■ ■■-... ...,,,.. 

K.iuKi    ir.K  K   I-.  I.iril  ,1  iifii'   till'  nil  hk    il.     .  .1 

i.  .1  .i.itruvs   KMiuf  iri.k       \  I  """I.  nutH.I..  ,.„,|  |„r.,l|,| 

''v..Mn..iii.....j,:"z  u.n..  :;rn'''^         ^ 

^     .      .  "'""   '"""^"^  "'  ••  -'    ""-I  i..in,|.r  l,v  li.,n.| 

a.^..-;'r:::^;;'::,,!:;;,::;:';;r::::-;-;-»":'' -. 

1" ;::!-« ;:;;;';;:: ■""■"*•.>". .1. „i„-,.„„,, 

<>  sliinil.inl  K.iir^c  car- 

M:i;;n,::;t,'T,';;;;i;:"- '■'«■■ ■—•■"' ■•w,,,,. 

I  "•"-<al.lcl«,il..rM„.plyin«.Uam  lu.lrlll 
I  '•"-•';"^h,.r,,f«0-v,,r,|.ap.ui,y,M.rl.M,..ur, La- 

in.. :„  nt  "T  """■ '"'""  '"'•"■•'' '"'  '"•"■'«  •'  '-'-^   '  ='»'  ->-P.  ...• 


shipped.       Ill, 


...,.,.,„..,>,..,,,  „H,,.„, «>..,,,,„„„..„,  „,\v:,- 


va 


th.rll 


inches 


i.i^t   1.^5). 


Bull  !l,',„l.  Like  Winnipev,. 

S  f'-^'!'';^'  ""<!  '^a.uly  sh..le  nu.stlv    c..vere,|  i.v  l.iiu- 
6  m.  ,,.  2  ft.-^Bed  of  ...It  yellow  .s.„K|s,one  ,  1..4,;     !  e 
1  It.— Similar  bed  to  water  lesel. 
The  limestone  i,s  well  .joinfe.l.  \.M)^\\    and     ,.    rii  h,     „.   1 
tlirection.     Larte  si  ih-     in  ,.r   ii   f  "  •  •'""    ■"    hkIu    .m^|c.    .,,  ,|,at 

.NO.     l(l4->  !^ !    !'  -■ 

.  •       ' '::;;-.Jneti    limcstulie,    -^oi  I    -ind     I'm 

mottling  in  two  >hadcs  of  dirty  yellow. 


'>st    :rialjle     it  shows 
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Punk  Island,  Lake  IVinnipez. 


iu-  Lower  M„ttl..,l  hnust,,,,.-  is  well  c-x,v,sc..l  on  th,-  north  si,!,  of  this 
-land  (S..C  pa«.  15.^,.  The  .nnlernrninK  of  the  elilTs  l.y  ,he  waves  f  . 
lake  causes  ,rea,  slabs  of  the  stone  to  fall  on  the  l.ea.  ,.     Tl  e    1  ^  ^^'^ 

i^zCvr" ""  '"'■ '"'"  '"■"•"-  ---'^  •' "-  -  -^^- 

The  stone   \u.  1021.    -Ka.I.er  .lis.inetly  mottle,!  in  hluish  an.l  vellowish 
components:  the  siKvinu.  is  .lerive.i   fron,   the  snrfaec-  a„,l  is  so  n e    1  a t 
ie  onjpose.  ;  U  .  oes  no,  ,h,fer  essentially  fron.  the  al.ere,l  ntarKin  of^Xo 
101/  Ironi  Hij;  island. 


Grindstone  Point,  Lake  Winnipeg. 


The  l.owr  Mottled 


liniesloi-  ■  1 


\V'inni|)e^  sandstone  (see  pa^;(        J 


s  exposed  on  this  point  overlying  'he 


roi 
r 


.iiiiii|nj;  >.iiiosioiie  (see  pa^;(        J). 

The  stone:  Xo    1„2,..      This  e^^unple  is  strongly  mo„led  and  is  evidentlv 
.PSHlerahly   w.^tluTed.        The  .reyi^h-l.lue  and   .leep   vllow  of   th  , 

"n.M.nents  are  ni  siron^  conlr.ist.  ' 


UI'PI.K  M()TTij:i)  I.IM|.;sT().\i:. 

The  rpper  Mottled  M-nestone  forms  the  summit  of  thcV.-enton  strata 
m  the  Lake  \  unnpeK  lK>s.n.  The  forn.ation  is  exposed  at  F.ower  For 
Gan-y  on  the  Red  nver,  at  Has,  Selk!  and  near  Vyn.iall:  it  Z  hZl 
worked  for  l.m  dn„  and  ornan.ental  M„ne  at  all  three  l..^^lities  ,„  of 
lucent  years  a,  1  yndall  only.  Un.  s.one  is  undonl.te.llv  tl  fine^  i,  i,^ 
material  prodn.ed  n,  the  IT.ni,,...  „f  M,„i„.,,,  „„,  ,,  ,.„  areln,  -,  .1 
sto-te   .t    rank,   ahove  any   other   lin.estone  .p.arried    in   Cana.la  S 

he  tl  ee  lorah..es  n,en..oned  above  are  ,he  only  ones  whi.h  have  received 
'-^  •"  ^■"'-<'"  "f  nlHrators.  the  nor.lnvard  extension  of  the  seri..  is  sh  ,.„ 
by  outcrops  at  n.any  points  alon.  the  shores  of  l.ake  Winnipeg.  ,„  v  " 
of  the  nnportance  ol  ,h,.  s.one  i,  ...n.s  advisable  lu.fore  pr oceedi  ^t 
'I'-'a-led  de.cr,p„on  of  the  .leposi.s  that  have  b.-en  worked  to  .iv  'a  l.t 
of  occurrences  as  determined  by  Tvrrell  and   Dowlinj;'  — 

Red  urer  at  St.  A,u,re..s.      1  ow  shelving  lin.estone  verv  little  exposal 
l-Mst  .Sellnrk.      (See   pa,.;e  4')  I'^'ki-  -+.;. 

^^^'inn  6.  Tt>.  U,  R  6  East.     The  (..rso,.  district.     (See  pa«e  45). 

One  mile  .south  of  al.„,,e  n,i.ssio„.     Slabs  of  a  .lark  jellow  granular  lime- 
stone 11.  a  n<lKe  four  or  five  feel  hi.i;h 
Dancin,  point,  Lake  Winnipeg.     Tour  and  a  half  feet  of  a  dark  semi- 
. crystalline  dolom.t.c  lin.estone  rather  hanler  than  that  at  Selkirk 


■  Crt-ol.  .Sur.  Can..  Rc|i.  mm. 


I'l.ATi:  V. 


I  '-w-r  M„„l..,|  |i,„    ,  ,;„„..„  1,,,,,,^^^  ,,^_^^^ 

I  .iko  \\iiiiii|H'K,  M.iii. 


w-^'stmki>', 


;i!i'..  re 
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l^'"'^-^oue  or  Clark  po,.t,U,eW,,,„,p..,,      K o,      ,t,  .     ,     ,    , 

Selkirk   islan.l,    Uk.    ir,       ;    "    s-  r;'"'."      ''""■ 

are  ten  feet  of  Innl  ,1  1       •  •  ''   ^^"'^"res.     ()„    „„ni.    si,|e 

>.rown  spcitl^l::^  •:;;;---•  -'-U-.  wi.h  „,.,  .z 
,.  'P.- ''cis thick -,.,A;;'.;;/'f:„"^''-^'-  '^■"■"' '■•^•"— 

attempted  f.,r  the  r>res  '.v./k  I't  :"''"!,'""  't  ''''''"  '"'^''^'^'^  --  ""« 
-..  as  fn.„,  a  e,.i  s.u.Kr'Si^ T^!^/  ^  T'^;  '^  -- -■  as 
stone  expo.se,l  on  the  shores  c.f  |  ;.!,,.  U  i„nl^  ''  •"•'''"'■  "^'"  "'^" 

Cualu,  or  in  forntationa,  featured  tli^Z"^  IZ::tZiT  '"'"'  '" 

The  exposures  of  InrxT  M,>tH,.,i  i-  iNndall. 

siclered  under  the  foliolh".^!!!^''  ''""•^^""  '"^'^     '—--nth.  I.e  con- 

Lower  Fort  Oarrj   area. 

Kast  Selkirk  area. 

Tyndall   area. 

Lake  Winnipeg  area. 


LowKR  Fort  (Iarrv  Ari:.\. 

This  area   is  cf  historical   rather   tlv,.,      f 
the  exposure  was  first  noted  l.y  MaJ  .    |    '^  in  .^^"Tr""':"'/"^"^^^^ 
and  warehouses  were  built  of  the  stone  in  ZlZ  "^  '^'  ^"" 

thewmUTof  188,?-«4  for  the  constr^  -  /u"'*' ''■""''"'"""«' '•'"■'"« 

-all  kilns  along  the  riJer  1  ct;:      T  .rFot^'r'"""".'^''''^'^-     ^^-^ 
that  the  material  has  long  been  ute.  '    r  ,  h  r^-'   ""'  '''"'^P""  ^hov 

Dowling  .lescribos  the    e^V^^   ■    .  P-i'-^'^'-^'""  "f  Hme. 

li-estone  in  horizontal  b«ls<;X^stern;r't;f    ■'    '    '"    '"    "^^^    ^^^ 
time  little  is  to  be  seen  of  .rtu,'  .vn  '    *'"  '""■      "^^  'h^'  Prese.it 

or  d^ift  above  and  the  t:^;!;  of  ^1:::;;::^^ r '" ':  '^^'^•^-  ^---^ 

hank.  Near  the  fort  the  bank  is  n  fit  I  ,  .  .  T*"  '^"^'^  "^  »'^''  ■"'^■^^ 
crops  of  limestone  in  heavv  beds  to  .  I  f,  ^""^  ^'^"^'^  interrupted  out- 
The  stone  is  the  soft  mo  d^t  n  S  wl  n  1  ''  "^^  ^"'"^'^  ''^'^  -^-• 
d"K  out  from  the  mud  show  m  kal  v  tt  f"  "  ^'^  '"'''  ''"'" 
tegration  although  it  is  probable  Th.t  u     ""'^''''''  ^'"^'•^""•n  ^'-  disin- 

'-.     The  more  Protect  :;:;i\;t;::  ^If^ ';-7---'  through- 
show  that  the  lighter  parts  hive  b,.  ■      '"^^/^''lls  of  the  fort  and  buildings 


k't^lkl 
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from  East  Si^lkirk  (IcmtUhhI  <.n  paKc  4.?.  1  lit-  cm  >umv  in  the  main  l)uilcIinR 
of  till'  old  fort  h.i>  iHc-n  prepared  with  tooled  mari^ins  which  ha\e  retained 
perfectly  every  mark  of  the  chisel.  Little  or  no  evidence  of  the  action  of 
frost  was  observed  in  any  of  the  structures  about  the  fort. 

The  hea\y  coveriiiK  of  l.S  or  more  feet  of  drift  renders  impossible  the 
prof^tal)le  extr.iction  of  slone  at  this  locality  under  present  economic  con- 
ditions. Should  the  more  accessible  stone  at  Tyndall  lie  exhausted,  the 
iarne  supply  available  here  miRht  be  utilized,  but  it  could  be  obtained  only 
by  removing  the  hea\  y  overburden  or  by  tunnellins,'  I)cneath  it. 

I  he  stone:  .\o.  1046.-  A  soft  porous  limestone  most  distinctly  mottled. 
It  so  closely  resembles  the  buff  stone  from  T\n(lall  (No.  1047,  page  48) 
that  it  is  best  described  In-  pointing  out  the  differences.  The  stone  is  some- 
what softer  than  No.  1047  and  is  lighter  in  both  components,  the  light- 
coloured  matrix  being  almost  white,  and  the  darker  portions  distinctly 
yellow  rather  than  buff.  It  difTer>  from  the  highly  altercfl  Tyndall  stone 
(No.  lO.Sl ,  page  .S6)  in  that  the  yellow  comi)onent  is  of  a  much  lighter  shade. 

Dowling  reprtKluces  two  analyses  of  this  stone  which  were  originally 
published  by  I).  I).  Owen  and  show  a  great  variation.  No.  1  is  described 
as  a  compact  limestone  and  No.  II  as  a  spotted  and  banded  limestone.' 

Tlie  analyses  follow: — 

No.  I  No.  II 

Percent        Percent 

Carbonate  of  lime 53 .  7  ^g .  j 

Carbonate  of  magnesia 40 -.S  17-8 

Insoluble  matter .^  j.q 

Alumina,  oxide  of  iron  and  mangane.se 4-0  1.4 

Water  and  loss j  .0  j  .7 


100  0 


100  0 


K.\ST   Si  I. KIRK    .\ri  A. 

The  (|uarries  at  Hast  Selkirk  were  described  b\-  Professor  J.  Hoyes 
Pant(jn  as  presenting  4  feet  of  overburden  towarc  s  the  south  but  fully  10 
feet  towanls  the  north  of  the  opening'^  The  strata  on  the  east  side  are 
described  as  horiz<,ntal  but  tow.irds  the  west  they  are  said  to  lie  at  an  angle 
of  4.S°  with  vacant  spaces  like  caves  beneath  them,  Dowling's  report  of 
1900  contains  the  following  extract  from  J.  R.  Tyrrell's  notes.  "It  (the 
quarry)  is  a  pit  on  the  west  side  of  a  smail  knoll  cut  down  to  a  depth  of  about 
12  feet.  The  exposed  face  runs  S.3.S°K..  and  the  north  end  of  the  exposure 
consists  of  horizontal  thick-bedded  limestone  for  7  feet,  overlain  by 
5  feet  of  till  or  boulder  clay,  consisting  of  white  clay  holding  fragments  of 
limestone  lying  in  every  direction.     The  surface  of  the  limestone  under  this 

1  Gfol.  Sur.  Can.,  \<m.  Ri-p..  \'ol.  XI,  Pt.  K..  ii.  78. 

■  Tt;ir:Tattion  No.  i  !.  Man.  His.  aii.l  S>.  Sik.,  VViiniii»-B.  I^M. 


'imt^jik  'm^'i^oi^F^g^mmB^^^sfM 
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in  all  Hirections.Ltween  :;      '    ,  '^::;:^;yrr 'V'""'^'^'"^- '>- 
and  white  clav,  often  with  a  few  ro  ,1  .  i       '  n      ''  '""'  '"""''''  '"'■»^««^« 

r.K-ks.     This  has  evidentl  J    c^    a^  fS^,-' ll^irlV'""'''""  '"  ""'  ^^•^''-" 
fn.m  the  northeast  has  broken  off   I  e  Mn  ''"H'stune.  an,l  the  glacier 

tail-<Ie,K,sit  behind.     N  ar  the^  at   "7  'T"'l ""'  '""''"^  '' ''"-"  ^^  ^ 

necessarv ...  di,  about  .(Hc:!^  t^T  nn;;t:;;:;:.:;':"''^^''  -"'^  -^^-  '^  '« 

an,  i2r;rLr;;t  :;:L:r^Tt^-'>-  ^'^r  ,^'^-  '^--■■■^  ^^^-^  ^-  ^ 

present  condition  of  the^ ,  arr  e    /indi;.:;",       'i  '•"/  ^"'''  "^^  ''""^     ^he 
under  the  nantes  of  the  thrrropnV,.. V^'     '"      "  ''''''"^''^^^^  «'ven  below 

-// J^  S^'S^f  ^'  '"'"''  '""'■     ^"^-  """  ""'-'Z''^'/  --  of  ,ot  70, 

The  quarry  is  about   10((  ftft  sou  ire  -.n,!  ;  .  •      , 

face  of  a  slight  rise  which  main^  „    i       ,        •      T'""'  '"  '^"^  «o>'thwest 
north  and  east      The  n  .  .rr  "^'''-'^'''f'""  f"^  >*ome  distance  to  the 

sidewhereitisabou  2  '  e  rhi^r'Th  ?"'"  ''7  ''''''''''  ''^  ""^^'^^^^ 
re  great  dislodged  blocks  of  limestone  'T?  "^  "'"  "  ''^^'  ^"''  '-"^^^h 
the  top.  with  boulder  cfaC  coS  1  """'  f '  """'  P^^-^'-'v  towards 
-ntal  beds,  and  I  hav^  been  nforl 7.^"?""'^  "^  '^'  '''''"'''  "f  ^ori- 
tered  in  quarrying:  thlst"  o  be  c  d^  ."^  t  ""'^  ""''V"'''  ^"^"""- 
assertions  of  Tyrrell  and  Panton  Wh.T^  .'  u' •'''''■•  '"  "'^  ^^'^'^^  "^  ^he 
by  those  authors  have  be^n  larked  ^.f"  u  'T''"""'"'  '^^«  '"^"''^"-d 
is  the  result  of  the  break'g  down  o^th  "f "  f "  '''  ""''''''  ~"^'^'°" 
blocks  of  stone  lying  in  the  auarrv  sh  .  J  '"'  """^''^  ^°  ^^>  •  The 
been  two  or  three  fee    thtk   atle.  t      '  '^'  ""^'""'  ^^^^  "^^^  have 

mottled  variety  described  b;iow:rV:  1m  '  >^"  ^'f  ^^°"^'  '^  "^  "'^'^t 
facility  under  the  hammer  in  anv  He  ,  '  ,•"  '^ '"^^  '"^"'^  '"-^'^ks  with 
produced  very  little  efCT  on  thelarge  b.^L^  f'T"""-  ■  '^'^^'^^--^  has 
duces  the  results  described  below  for ^^0:  ^^'^uS'"''  ''"'"'"^"'■^  P™" 
The  stone:    No    11 07 Th;^    . 


or  yellow  in  colour 


nctly 
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Notre  Dame  Investment  Co..  Winnipeg.,  Part  of  Lot  70,  village  of  East 

This  <|uarr>  is  a'.x.iit  100  fi^t  s(iiiare  and  rather  less  than  20  feet  .leen- 
It  adjoins  Mrs.  Nelson's  (|uarry  to  the  northwest  (W.  15°N.  niaj;  )  The 
best  face  is  on  the  north  si.le  rather  than  on  the  northeast  as  in  the  nuarrv 
previously  (lesrril.e,l.  The  stone  is  similar  to  that  of  the  other  <|uarrv  and 
shows  no  present  evidence  of  hein^  dispose.l  in  horizontal  beds  as  onlv 
angular  dislcKlged  blocks  are  to  be  seen. 

Many  fossil  corals,  receptaculites,  an<l  cephalop,xls  occur  throughout 
the  fc.rmat.on  in  both  (|iiarries:  while  these  fossils  are  of  little  detriment  for 
rock  face  work  they  would  occasion  considerable  loss  in  selecting  stone  for 
fine  cut  surfaces. 

Wells  giNcs  analyses  of  Kast  Selkirk  stone  in  his  Report  on  the  Lime- 
stones and  I.ime  Industry  of  Manitoba  (Dept.  Mines.  Mines  Branch. 
IWS).  As  one  of  the  six-cimens  probably  came  from  this  f|uarrv  the  results 
are  reprcKluced  below. 

fl)  (II) 

i>,  .  .                                                                               Percent  Percent 

Moisture 

,       ,   ,  ,                                  0-0/ 

Insoluble  matter O.yj  ,    - . 

Alumina  and  iron  oxides ^^.^^  „  ^". 

Lime  carbonate ::;;::  ^i-Ol  88-32 

Magnesium  carbonate \()i)2  10-41 

Sulphur  trioxide „  „- 


100-74 


100-47 


(I)     East  Selkirk,  locality  not  specified. 
(II)     Kast  Selkirk,    Hick's  quarry. 

Estate  of  Sir  William  Van  Home,  Montreal  {Old  Mitchell  quarrv) 
The  estate  ot  Sir  William  Van  Home  comprises  a  large  acreage  both'to 
the  cast  and  the  .south  of  the  quarries  described  above.  Across  this  estate 
the  elevated  tract  is  less  pronounced  than  at  the  site  of  the  other  quarries 
but  a  narrow  quarry  about  12  to  IS  feet  deep  extends  along  the  face  of  the 
slight  elevation  in  a  direction  E.30°S.  for  a  dintance  of  400  feet.  The 
wcsterK'  end  of  the  excavation  is  a  short  distance  due  south  of  Mrs.  Nelson's 
quarry.  The  overburden  is  heavier  here  and  little  could  be  seen  except 
occasional  blocks  buried  in  mas.ses  of  drift.  No  limestone  strata  were  seen 
in  situ. 

Suimury     East  Selkirk  Aren. 

•A  soft,  uniformly  mottled,  whitish-vellow  limestone  was  formerlv 
quarried  near  the  village  of  Kast  Selkirk.  The  stone  was  obtained  along 
the  face  of  a  slightly  elevated  tract  facing  towards  the  southwest  In 
their  present  condition  the  fi„arric«  expose  onlv  large,  irregular,  dislodged 


•r  «-.3^ 
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northeast  and  shoxinK  thr  I.rokv  ^    '""'''  a,Kan.i„«  fr,„n  th. 

west.     As  the.  rountrv  t      h       o     ,        'Z'  ""  """  ''"'"•'■'>•  '"  "»•  -""- 
r.as..nahk.assu,np,i .    th   tl  o'    ■  i'"     "'■^'  """"■"'"^  "^  •'"'""'••■  't  is  a 

•'H-  workings  i„  this TiirJ:;,::    ' ^"•"' "•""•' •"■  "'"■"■'"•••  '•>•  -'^-i".- 
^.  -.'Sn;!^;;'.hrn'Har;:;^  r;';''r'  "■ "  'r-  -'-^  -  ^^•"•'"-"- 

the  cuarries  at  Tvn.lall      Th o  S  iL  i   ^     '"■'"  7"'"'"''  ''-^^  "'^'  "^•"''"■'  '-' 
than  th.  Tyndallstonc.;    utro    H  '  ^^^^^^^^^^^ 

the  stone  maintains  its  o.lo.  ".  !,     C' ^  '/'"'■■V  ^---' -■'•herinK, 
portions  of  the  mottled  m-,      I  ,      expose.!  positions  the  dark.  - 

•-  seen  in  the  old  ^^     !  .^^  r^";  '"";"  '  ^^^    -'-s.  Mack     as  ma^• 

voh-t^teerv  monu.;::nt  t;:,;i;::f  td:;:';;;.;;:"'^"  -  ^^  "'■""^^'  -"  -  •>-• 


lar 


tothe::;:;';;;rT:;rp:;^  ---^^  '•  ^^  ^e,.  simi 

^'^.^...^c;eo..  St..  c-an..  A:::::ctnv'\j:T^\,,>, 

Man    Hist.  an,I  Sci.  Soe..  Tran.saetion  Xo.  i.S,  ,884 

'^'of^^:briO;;5'""'^  "^""'•'^-  I-i-sto„es  and   f.ime  fndustr, 
Ceol.  Sur.  Can.,  Ann.  Rep.,  |>ar,  K.  Nol.  IV.  , 888-80 
Rcyal  Soc.  C  an,.  Vol.  VII,  S..<„o„  I\-,  ,889. 

TVNDAI.I,    Ari;.\. 

in  thJ:'.;r  ::r::^:r!^i;;;;r;,  ^tt\  --'-  -  "^ -  -- 

and  ma^    he  approached  eiher  r  ""'"'  ""'■"^"'^'  "^  ^^''''''P^'g 

Canadian  Pacific      i.^^^^^^     fu!    ^"'■".  ' '■'^^""  "■•  ''Vndall  station  on     he 

Pacific  railwav  in  V"  bu^^ .  sl'rT'"'  ^■'■•'  •""""'"'  """^  'l^^'  ^"--^■■- 
-re  .•onveni^nt-toX;;^ :  'rtX^  '''"'"'  ""  '•"•^"''^-  ^^-'"  «"^  '' 

distal  :;:;,rt;;:;;';:;,::;  --;;  *-  ;•  -h  and  ...th  direction  ..r  a 

-'^  ami  ,U.  township  ,  "!  ^  "^^  "*;J;""V  ^"  "-"'^  '^^"^^^  "^  -■^-- 
13.  ran^^e  6  east  to  h  •.  ■■ '^  m  ^Z  f"'  "''"""-'  '  ^""'  "'  '"^^"^'^'P 
6  east.     The  stone  i^    n   no  -^e  n  -T"""  "'  '""'"'^'P  '■'•  '"'''"g- 

for  it  is  thickly  covereu  \.       T      """"1^"  '""  '^"  ''^'"^'-  "^  ^^is  area 

brou^u  the  f.rn,;t^:n'i; -irtor:;;  ::^^^^;:"""«  f  r  ---  '^- 

on  which  are  situated  the  cm  .rrf,      ,        .  "  "^  "'''  '"'""  f"'<'. 

alK>.,t  a  mile  in  a  nor  h  v  .     C  I       "      T  T''""'^'  '""'"'»"'•  ^"-  f- 
«0.  town.ship  U,  rang?6  .     t      T  "'"■  '^'i  '  '^^  ''''''''"  ^""^-"^  ■'  ^'"'l 

probablv  not  more  than  a  half  m^     "  "'I""  ^"i"'"  ^  ^■^'  "''«^'  '^  ""''^'  "^"■--. 

-he  northeast  and  ^:h::^;."^';v;;;^:.-tM -:i:-:;;,^''"'- - '- 

"»  •    ""unties^  rcspon.sible 


"t'.arson  Ouarrj-  [lost-offi, 


has  r«,.ntly  l,«.„  ,han»-,l  i„   •l.yall,' 
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for  thf  iliv.ition  of  the  tract  it  is  ,.vi,l,.n!  ih  .1  „l  .,.•  1  1     •  . 

ha,  «„.a,iv  „„»«„„,  ,H.  „H.i„.,,  ^'.t,  J        .:",]:';';;;,;;■'  ■;•-;•■■ 

1":"^  :';;-;:i:;:i;-;:-r:;;::t:-""-'*'-" "- 

IVallafe  Sandstone  Quarries.  Limited;  Wm.  Lvall    breude„t    'n^  T 
portation  Building,  Montreal-  Albert  V      mi  Presuient.  .^05  I rans- 

Ry.  Chambers,   n?««,>  '     y«,,       ,1  J  "'''  '""""  '""""''^'  ''>'»  "^'^''^'^ 
nnipeu.  James  Marr,  <juarry  manager,  Lyall.  Manitoba. 

' -  ^--.'-;  «-'v-n,?  «t:  r.L'Tz.'r'S ;-  •"'■ '  '■'"■" 

»ec,iol  ™;;';:3:i,:;;;:;';;L~i:;;j;™;;':-;  rr "'- "'  •' "■ 

am:  south.     Between  the  n  ■  rrV       i    u  T^  ''-''  "'"""  ^^^^  ^"^^  "«rlh 

"pc-ninK  and  the  read  ,0  the  wes        A    ,h    .         7*""    ''^"""  '^'^'  f'^^'^*^^'" 
-as  advancing  in  this  .nll^t::;  ''^"  ""^"  ''  ">'  ^•'^"  "^^'  ^'^''^^^'^^''''^ 

there  is  a   further  red^'l^.r    '  ^^.^  ^?:r'*   H^'  "^?^''^^  ^•^''''• 
superficial  decay  with  a  greater  thick-Z^lf  ;r;:.;;;:l  """"  '"'"'"'"  "' 

I  he  section  at  the  west  end  is  as  follow s  - 

6  ft.-Jtrippin,.     A  little  dee.K-r  towards  south  and  thinner  towards 

•^   ft.   .i  in.   -Mottled   huff  stone,  shattered  and   ...s.-d  onlv   fur  lime 
''^"'"'"«-      '^  ■«  "f  the  same  „uality  as  the  hed  f.elow!  " 


'  1  h; 


\  .■  Ik 


iilfor 


;ants  claim   w  rurl 


varuMislv-  iiit'i)rnit.t] 


y  a  (late  as  1SV4 
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21  in.     S..li,|  |,..,|  ,.r  ,,„r  „.„nl...|  „..„..    ^l„i,,,|    i„    ,,.„,    .,f    ,1... 
21  m.     N.l,.llM.I.,(|.„nm..tl...ls„„u-.  ,,„.,rrv   ,l047i 

2  ft.     Soh.l  l>r<|  ,,f  l.iitr  iniiiilid  St,,,,,. 

.1  ft 

2fl.f)iii  

1  ft.  «  in.         „      ..     ,.  " 

2  ft.  S  in.     Sili.i  1„.,|  ,,[  i,|,|,.  nicillf,!  M,.ni-  ( 1()4Ki 
2  ft.  N  in 

At  llu.  ras,  ,....1  of  ,lu.  ,,narry,  tho  top  |,...|  ..|   .lu-  ..l„n..  Mction  fail, 
.■"t.rdy  an.    ,1,..  surla.v  .l.r..m,M,>iti..n  and  frar,.,rin«  has  .x,..„.l..,|  i„,„  „,. 

I.m(r  I, ...  Ik-.Is  o    ,1,..  «,M,.rn  >,•.  tiun  a,,,Kar  in  ,.ra.  ,i,  allv  ih..  ..n...  ,hi,  k- 

.U-SS.S  down   ...  tin.  l,!u..  s,..n..,     H.r...  in  ,k.s<vn,linK  ..r.l.r,  ,h..  ...rkal.l.. 

1h'<Is  are  2  K.  4  n...  2  (i,  .<  in.,  an.l  1  ft.  N  in.  thick. 

In   pla.is  Ih.-  cinarrv  has  Inrn   .unk   int..   ihr  un.krKin^;   l.h...  |„.,|s 

.•x,K,s,nK  a  1H..1  ..,  hv..  f....,  in  thi.kn...  M„.  ,h.  1.1...  hods  nu-ntionnl  in 

.  K-  s...„..n  a,  ,h..  ..as,  ..,,,1.     A  wdl  .„   I  70  f..,  shows  W  f..,  in  all  of  1,1,,, 

sloi.e  with  a  nr.imn.v  of  the  l.iitf  variotv  k'neuth  ' 

J.MnIs  arr  infmiM.nt   a.ul  ,lo  not   s.Tio,.sly  intcrfm-  with  ,,..arrvinu 
ofH^.tons,      Ih,  .nain  >..ri,s  strikes  ,aM  and  w.s,  an.l  is  .lis.nLl  l!  ' 

virtual  n.ann..r.  I  h..  joints  „f  ,his  s,ri„  ar,  nn,  n„„in.,o„s  l,„,  ap,«-ar 
an,  .l,sapp,ar  ()».•  of  th.-n.  forms  ,h,  south  «all  at  the  ..astern  .  nd  '  ,h.. 
nuarry  bu,  ,t  fa.ls  towards  ,h..  w.-st.  I,  is  sai.l  tha,  onlv  two  or  thr.-..  ...h 
jo.nts  app,ar  a.ross  th,  whole  wi.lth  of  5(M)  f,.,,.  Ooss  joints  in  a  north 
an.l  so..th  d.re.  t.on  appear  at  intervals  of  alH...t  400  f,,..  ()„  ,h,  whole 
H  may  I„  sa..l  that  th,  for.nation  is  prartically  fr.-e  of  i.,i„,s  whi,h  wo.,1.1 
senously  .nt.Tfere  w,.h  .,..arryinK  an.l  in  .■ons„,....n.-e  stone  of  anv  desin.l 
.limensi.ms  can  I.e  oht.iine.l  with  facility  (IMate  \'I). 

While  the  lorniational  jointinRis  n..t  es.rssive,  the  s..li,|itv  .muI  ,.,lour 

hi-  .nnr^'n"  ""'TT'  ":."'"""  '•^'  ""■  -"-'■"-  "f  "H-  s...;alU.d  vdlow 
hcad.nKs.  One  su.h  hea.hnu  ^'crurs  lowar.ls  th,  .onthwest  .„rn.r  ot  the 
present , marry :  .t  apjxars  t.,  r.-pr.  sent  a  .  ..ntim.ation  of  the  .nain  j.,int  whi.h 
..rms  the  s.,uth  wall  which  has  hen-  sprea.l  ont  into  a  fractnr.-d  ...n..  al.on, 
2.  feet  w,.l,.  rins  alter,.,]  zon,  shows  7  or  X.listinct  fractur.s  l,e,^^....n  which 
the  st..n.'  ,s  soft  an.l  ha-  ass.nned  a  prononnce.l  xellow  .-olonr  in  (he  .lark.r 
coiniM.nent  (No.  1051,  page  5(. 

Tlu-  slo,,,'-.  No.  1047.-Thi,  ..xampk  is  typical,  no,  onlv  of  ,h,.  pr,-s,.nt 
r^r'ld'  '•"',"' :'"'''V':'"'^^  '"  "^"  ''">"''^'"  "-'•      nu-  s.one  is  k.u.wn  to 

s  ,1  ?',     •'    ■    -■'     '"  '"'  *  -'"""  "'"^■^"""'  ^""'  "  -'^  '""'">"nlv  reKar,l,.,l 

as  the  iKst  h.nldniK  ston..  of  the  w.-stern  prov,.,c..s. 

Ih,'  .nass  of  tin-  rock  consists  of  a  lighi  In.fif  colo„r.-d.  vs.-n  graine.l 
in.s.i,ental  lmu.st.,ne.     With  remarkable  nm-formity  through  thi.  base  are 

'  This   Stiit.rnflU    w;i>;   ohtaillcd    frnin    <ini-   ..f   tt...    I  1 


i 


.'■■I'arv.hvr'if 


i 


tz 


■ »  .  •!,/ 


■m'sm. 


I 


^■i»  ^; 


^  ir.^  «uLiiiiMiK^^'«K  'vrr.  i 


?T 


'tW 


Ir-^X 


::v*as, 


M 


4: 


i^m 


'-r/mm.^ 


^^^"irit-; 


^5^,^ifife^!^<^^:3t"-*?  ^•^'m^v^^itm^FT: 


I'l-ATi:  Ml. 

t- 

% 

• 

'^ 

4 

J- 

.-IB' 

i 

liiHI    IVikLiII  linii-s 


^    .^-:i 


l"W.  |ur.,ll,.|  t,,  l„.,|,|i„w. 


isssmT::^^^^mvvmmtiafM»wk^fm^>fiw?sta:y:fj>-^^:Ks 


Kt*.:^ 


>'»*R»- 


rti*-^' 


i 


I'l.MI    Mil 


t  ^-^ 


3^ 


I 


^ 


m 


''""'V"'l..llli„„M„n,.wr,i.,.l  ,.,!„., Mi,,,, 
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M-atlercd    Lir^i-   viTtiiiciil.ir   |).il(lus  ,,1     ,    ,i,,L    I  i 

.1  •^"»lu^.  <>i  iiK.sdii.iii,,,,;    Mrlical  U,  i  if  hcdditu.   il'l,,.    \iii 

;o;i:,i;r^-;:z.r;l:::^;;;" '"  -"'rr'-  '" '"-'-■ '!' 

.»  ..  t.-.m,r,.  v,.rv  ,l,il,n,l,  of  „,.u„,, |.„,(,,„„  K   l'  \  ,.  ,   ,    , 

"1  lie  darker  culoiircd  Datclu's  11. •  i.v..nl. •,.,-..  .   n-      i     . 
of  .hcmbohedra  nf  ,io,,..,,' ,,  .e    .C  t  ",;■:;"'""'•  ^'"^V"'  ^''"""^ 
hematite  passing  over  int..  li,„.,„i  e      Th  '  '7''"""-''  '''•^-'•'l^  "f 

an.l„,orepartirularlv.,heii,  .X    i.wh     ,',;;", -^     T  "  '^  '""""""■ 
has  imparted  a  I.and«l  strur     r        r  "'^  •'•"""  "f  pero.latinK  w.iter 

not  bec-n  affected   thet","  "'  '"^  '•"*^"  ^'""^'  ^^'"■'■•'  '-^^ 

"The   following   mav   \>f   i  iL-i.n    i     , 
analyses:-  "   '''   n.,,reMn,a.u,.   „|    ...v.^al   sets   of 


I-iRht  co!.)iirf.l    I     D.irk 


Silica 

Total  iron  as  ferric  oxiilc 

i-erroiis  oxidu 

Alumina 

Calciuni  carlmnale 

.MaKiiesiinii  carbonate 


(ilijiir.'il 


T,;lal 


!Vr  cent 
I  ^(, 
Oi'. 
01.' 
().(«, 

4-.?.? 


I'cr  ( cnl 
I  M, 
\  'H 
0-4.S 

i-  27 

-',•!    IS 
100-15' 


ol   I>ala.,.xn  ;^C  f  ■^;"■  h  ^"'""^  "-""R'-"l  tlH.  whole  serie. 

much  more  iron  t^^Z  uj!:;'"?'''  ^'"."  ""'  "'^'  ""'^^  "-^  '-"-' 
.^xpressc.d  chietlv    n   H,  '  "'^    '"  """'"  ■"'"'^^  ">''  '"'""'"^  is 

I-  is  ...  I.e  hope.l  tha,  1   ^  W         :;ti         ,  T  '"';':'"-"";"  "•  ""•  "'H".."H.non. 
structural    feature.  ''^•'"'"^  " '" '"""■'"^' '"-tu.lies  ,,1  thi- ren.arkal.ie 


Mowrn.il..f  l,..„|,,„y.  \-,,i.  XII.  \-„ 


■=.  I'llf, 


Th 


MkIu 
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f  r..rr()>ion    loi    >linw^  tli.n   ili,.  s,t 


uru-  is  MTi..ii>ly  .illiclcd,  .i>  tlic 


•T  |H.r....n>  an   mii.  I,  ..„  h.-.l  „„,  .....1  pr.-nt  a  r.-uuh  a 


..lM.nM   Mark     o.l.M.r  l.>    ,1,..  ,|,.,k.r  par,,  ...   .ij  m...,.  ' 


11 
irrc 
Ifalvsiu 


"•■  mns,  .,l,j..,.n.mal.l..  f.  .,urc  ..f  th,-  Tyn.lall  „„„o  is  ,1,,.  o.r„inn  ,1 
lull  Kfiu-rallv  th(\ 


•  ,•  ,  ■  '■'■•1.     ami 

i"Ms  li...|M,  wllv  spoil  a  I.I.M-k  fur  line  ,  i„  «,,rk 
...I.  Ki-iK-raiiv  tn.v  mav  he  avoid,.,!  in  s,i..,iinL.  l.lo.L-    f  ,.  • 

.|.u  •lousias,  oi  ,|h.  in,lu,lo,|  fossils  "  '  '"""  ""'  ""- 

Itis^apparen,  ,ha,  a,oars,.|v  n.o„l,.,|  ....n.-,  poss..ssn,K  tuo  .  l,.n,..„u  .,f 


«|iiit,'  (iilTin'il  ,  h 


« "  '■•'••» ..*:,,:;;;;:;:,;:■;,:;:;'„;;;,"•'" ■"" - 


Spirifu-  nr.ivity 

WViKJit  \,vr  ,-iil>ic  fool,  ||)s 

Fori'  space,  per  i-,'iu 

Ratio  ol  a' -sorption,  per  eenl. 


:)ne  hour 

two  hours 

slow  inaviersion. 
in  \  aciio 


,,      .".'  .                "              "              iinthT  pressure 
i  oelticient  of  .satur.ition,  one  h,)ur 

"  "  tw"  liours 

"  "  ■■'low  immersion 


i"  \"aciio. 


("rushing  siroijrtli,  |1, 


I»r  M\.  in..  (Irv, 


I 


2  767 
15t-54 
1217 
107^) 
2  •  702 
.^8i6 
4-57 
5  01 
0-21 
0-54 
((■76 
0-91 
10,806- 
10,100. 


Crushing  s,r,.nKtI',  l!,s.  per  s,,.  in.,  wet ^  l'^^'^!^l[ 

r      "  "  "  "       "k-'t  .if ler  freezing; K   Kis. 

Iransv,.rses,renK.h,ll,s.  pers,,    „,  '         ,',', 

SncaruiK  str,.iii;th,  M.s    per  sf,.  in  '.••>«-■ 

Loss  on  eor;osion,  gram-  per  s,!.  in.  .    .  /  ^  ^ 

I>:illini;  fa,-t<ir,  mm 

'."hi.  L'llinn  fa,-tor.  grams 


th 


is  !;  uh'  '"r'Tr"'  !'"'  "'^  ^""''"^^  ^'"■"«"'  '^  «•■-''-  aft. 
is  u-u!t  Is  ,lo,il,tless  .hie  t,.  an  uiiavoi, 


1.(I6.^ 

0-1.S8 
.<0-0 
ll.,^0 


r  friH'zing; 
M,.  (liiteriMKe  in  the  (  iilii's  and 


""-  '-  --.......1  as  „u.aning  ,ha,   ,he  ston..  is  not  app,eei::.,K   Z^^d 
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•■-.M..„u.nl  M.M.,.,i|,ili,v  .o,  .rvinK.oJ  !„'  li  ,  •   T         "  '""'    ""' 

tlu-  .l..nu..r  li„..  ""^•'"•■"      llMl  l„r  ,l,.w  ,„„„..r.,u„     i.  ,,,|l  l,..|nu 


U'l'Ils  K'Vfv  h 
^l.ilf  wliflhcr  ilu  , 
Ihal  ihc  1,11(1  ;,i,,iu- 


I'.'lvM's  nl    Mnn,.  Iroin   thi,  ,,„,,rrv  luit   I, 

llif  ImH  ..r  111,.  M,„.  vari.lv.      I  a^ 
.■f.Tr.'.l  l„.      Tlifr.Kur,sarca^l„ll.,w, 


.^^)i^tll^l^  . 

lnsolul,|i.  iiiatttT 

Alumina  and  iron  oxides, 

l.iiiU'  carhoiiatf 

M.iK'u>iiim  carlMuiaU'. 
Sul|)hiir  iriuxidiv 


liiarrv  luit   In 

■    lIlH'^     Mill 

y.      1  av.    ■„(■ 

Ili'Ul  \  IT, 

-  Illll(l\\>. 

AvrraKc 

SI,-,  |,,| 

>.ini;)!c 

>aui; 

F'lT    (Clll 

l'<T    (Clll 

ll'(H 

0  IH 

t    20 

tt  ')() 

(1-70 

(1   70 

X').(,7 

')()  52 

,s-4(i 

f,   VI 

Iracis 

(1  14 

1{M)(M) 


W-HP 


I 

two  varifiiis. 

SiK'cific  Kraviiy 

\\'('ij;lu  [HT  cuhic  f<,„t,  il,s 

[V!r<>    ,,  .,,(      ,  ,  r  ,-l'l)l 

*<->tii)  '■>  a,')-<„vii„n,  [XT  rcni,  one  hour 

"  "  two  hours 

"  »  n  slow   imnUTsi,)!! 

."  ••  "in  vacuo. 

■*'""."' "f"'- '<"•    P<T,vnl,,„„k.rpri.s>urc. 

t  o,.rfi(  .ii-  o,  .a.ur>.  •    >,     one  l„,ur 

t«r  hours 

"  "  slow  itiinuTsiim 

"  •  in  vacuo 

'  I)<-1)(.  .Mm.-.»  (  .in.  .\1,,,,  .  |(,    „,  I,    u,,,^,,,    


-'  ;4i 

1    2HS 
1(1  55 
1  ■  ?•<)^ 
.1  ■  2')(, 

4  •  2<)6 

:  2'H, 

0  ,^7 
0-5,? 

0  so 

1  •(!() 


r.^-   ,- 


.<■■.  i>  ■•:.<•.  V*-- 


Sf^^^^^T351 


<  i(i-liiiin  oiniiKih  ll.>,  iHT  ,s(|.  in.,<lrv. 


'rran>\.r>f  Nlnnnlli,  lli>.  |nr  -<(    in 
Slu.irinj'  >ltin>;ih.  Il.x.  |ht  m|.  in 
l,o>>  on  ('(prrof-ifin.  ^r:iiii,  ]>  <■  -(i.  i 
Drilling  f.Hlnr.  ini'i 
(  liixlliii^  f.icidr,  nram> 


wil  .liter  Irt'c/iiiK 


I  1(1  7.»4 
'» .  2Hy 
H.,?,S7 
'',01.' 

1  .(I4M 

0  !.S2 

20  (I 

'*  W 


In  tin.  r.oi..  a,  v^nh  tlu-  butt  stone,  the  ern^hinK  >lren«tl,  alt.r  Inv/inu 
IS  liiKluT.  We  must  ,...ril.utc  this  aii.M.,..l..us  r...nll  t,.  .lilTerenr,  ■-  in  the 
<ul.es,  Ju.ln.nn  frnn,  ,(„•  .■,„.tV„  I,.,,,  „|  .at.ir..ti..n  th,  l.h.e  ,t..n..  i>  ,n„re 
MiMe|,t.l,le  t..  .njnrv  In  IrnM  than  the  !m„T  v.rieiv,  Ihe  o.rnMun  teM 
lessens  H.t  ,l„es  n..t  entirely  retn-.ve  the  l.h.e  ,  as,  „l  |,„,h  ll...  lighter  ,ni<l 
the  .larker  parts.      A-  in  the  .  ..se  ..I  the  l,„tl  Mune,  a  serions  etehin«  of  the 

hKhter,K.rt.onoecurs.      Little  il  any  elTert  is  ,„  he  ,.l,s«.rvi",l  ,,s  a  eonse,,nen.e 
III   Ihe  IreezniK  lest. 

The  uverl,.n-.len  an.l  the  np,HT  ,h,.ttere.l  I.e.N  having  I.e.M,  ,en,..ve,| 
the  ^;u<Hl  IhmI-  ot  huff  sinne  are  atlaeke.l  in  th,.  (..Ilowinj.  w.,y 

(1)  .\  eh.n.nel  e.ti  is  ,  iin  aeross  the  ,|uan\,  ,.,•„  nouh  and  so.ith  to  ,, 
(It-pthof  ..ft.6,n.orth,o„Kh  the  three  uf-Iht  work.il.le  Im.Is,  jhis  ehannel 
Is  inaiji    hve  leet  liack  iroin  ilie  hue. 

(2)  Two  cn-ss  ,  l,,„niels  .,re  nia.le  at  eaeh  end  ,.l  the  strip  an.l  the  kev 
"locks  removed. 

;.<>  The  strip  is  r,,i.se<i  l,y  ,.■„«  and  feathers.  For  this  pnrpose  hol..s 
(>  inches  apart  and  6  ii  .  hes  di'ep  snitiee. 

(4i  The  strip  is  1  into  le.iKths  of  K  to  l.S  feet  l.vpluK  and  leather. 
I  he  (|ii,irrv  e(|Uipineii     is  as  follow,; 

.'  Milliv  HI  riuid  head  ehannellers  with  boilers  on  rarria«e>.    I- Ifu  ienev 

MMI  M|.  ft.  per  day  of  10  hours. 
'   Innersoll  K.inil  tripod  drills  (air  or  steam). 
12    Iii^.r.oil   R,,,„|    Mntterlly  j.iekhammers. 
1    iMKersoll    k an.l  .-..mpressor,  UM\  ,„lm-  leet   .,f  tr.e  ,ur  per  n.innte 

at  ,1  pressiiM    ..f  <>(»  H,,. 
5  -lerrirk-   of  .,h.,„t    1«   ,o„s  .apa.itv.      Ka.h   h..s  separ.Ue   hoi,,    ,4 

ele.tru-,   luie  ste.im). 
1    M.iri.Mi.  m.xlel  28.  steam  sh.tvel. 
The  .•..tnp.inv  maintains  .,  well  e,,,.i„ped  mill  .„,   th.-  ,,n.,rrs    properlv 
m  whteh  a  L.r.u..  p,,n  of  th..  .>,.,pnt  is  w.rke.l  .ip  int.,  dressed  st.,ne.     The 
mill  l.u.l.lm,  „  6(.o  In    i„„  f,,.,  „„,,  j,  ,,,,„(,,,„.,,  „;„,  ,j^,.  f„^^,,^^■  ,. 

anc's.-  ■      '  ' 

Crane  gantry  running  th.-  length  of  the  null  uuh  (o  le.t  span 
1    -'.^-ton  crane,  two  m..t..r,  I.,.ne  Mannlacturint;  Co. 
1    electric  crane.  Whitiii).  F.umdry  Co..  H.irvev    III. 


/rilK7i 


.  VJhj*T,l^',>^,ii.:  '9 


MICROCOPY    RESOLUTION    TEST   CHART 

ANSI  and  ISO  TEST  CHART  No    2 


l.i 


11.25 


IIM      12.5 


!-iia  12.2 


^  i^   iilM 


1.4 


1.8 


1.6 


^     ^PUEDjiyMGE  Jnc 


■■"e)  288  -  ^989  -  To. 


I'l.Aii;  IX. 


liliR.  Ty„,lall  li„K.„„,u..  v,.nir.,l  t..  I„.,l,li„^. 


5.? 

1   5-t,M,  ,.|..,,ri,.  .ran,.,  I),„„i„i„„  MH.Ik,.  c  ,,.  x.„„„. ,, 
1   small  haTuI  crai.c  in  Mackiny  xard  '    ' 

t   Ran.u  >aw,  |{.,|,or.l  |.„un.lry  an.l  .Marl,i,u.  (  „..  IVdl.-nl    |„.| 

Kang  saw  ,sh..r,  han.cr,,  (;.,..  An,!...,.,.  Monln.'.! 

KanK  >aw,  New  Allunv  Manufa.turinK  C...  ku.lan.l    \-, 
•^  .l.amond  saws.  C,..,,.  Andors,,,,.   Newark,   N  I 

2  lathes. 

J  Sln^r' rI'"'  '""""""■  ""^'^'"^-  ''''•""•  -'•  H"''J-'.  "arr...  Vt 
1  «^'arcliner  Rix  comiircssDr.  150  cii    ft    IV .,v  •  ■<•*'■ 

■'6  pneumatic  tools.  '       "nnim. 


The  gang  saws  all  work  with  chilled  shot   (W  H     W^i    .nd  h.v, 
eftcency  of  5  inches  per  hour  on  goner  .1  work      Th     a  "" 

5  inches  per  minute  regardless  of  thickn  The  d.amon.l  saws  cut 

bladedandcanaccomm'latewo  i  6  in'hi  k"        ^'^^-f  .f^"  'l""!''^ 

a  capacity  for  work  3  ft   thick      P     L    ^  ^  '  ""''  "  ""«"''  '''^"'«'  ^^•'■"' 

of  dr'essecf  stone  p^r  dav-onl'-hou^s      "  ""'  '""'"^'^^  '''''''-  ''  -""■^-  ^-' 

Bonr^^;::::;r;:r:;^:::i^-v\r^::?;'^r-r^^'"^"^ 

Saldo  junction  ami  is  reduced  t's5()v,hs|V  T       '  '^"''-^^^"'■""    '» 

dian  VVestinghouse  comp  m         Xs      , .  I     ":^'"f  ""^■'■^-  ^v  the  Cana- 

a  separate  motor.  .5  ^ii:' i   "  .^J      X!^.  Z:^7 ^  6^^  '"'I'  '^  T''"'  ''^ 
h^p.  in  all.  >   '""•  ""■  """Paiiy  «a«  u.inR  Wll 

Two  hoarding  iiouses. 

Transformer  house. 

Machine  shop. 

Blacksmith    shop. 

Boiler  house,  now  used  as  supply  storage  house. 

^tallies  and  several  small  buildings. 
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bra.in«  HIkI.  >,,....,|  m,.!  „,  ,1,.  >ha„ks  .,f  ,1,..  pla.ur  to.,K  wlurc.i.v  a  ronsidc-r- 
al.l.'  savii.K  „1   the  rx[Hn>ixc  Mel  i>  i.|Ti.<tc(l. 

Tin.  .o.npany  al>,.  uw„.   2   n.ilcs  „f  .i.linK   t„  tlu.  Cana.lian    I'ari.k. 
ra.lvvav  at  (.ar...„.      In  all.  .V,  „.iles  „f  ,ra.k  ar.  nuintainecl.     Th..  ^All 
s  ock  n,„>,>,.  ,.1   ..„..  lu,.„„.,.,iv,.  I.y   ,lu.   Davcnp-rt    l.o,•o,u,„i^■c.  Works 
Davrnport.  I, ma,  one  Hat  ,  ar  and  o,u-  dump  car. 

\\a>U.  M,.,H.  i,  ,.,.nvc.rt».,l  i,„n  li„u-  i„  0  draw  ki!„s.  .\  wdl  ,.f  about 
200  fcH  „,  depth  .upplK.  water  for  tlu-  works.  Thi.  wdl  i.  ..,,uippc.d  with 
a  ,>..wc.rful  pun,p  workin,  a,  al.ou,  ou.  stroke  per  second  and  lldiver    g 

^hc  ;;"";;'"■      •'  '■"■^''  "■"'''''^'«^''  "•""" '-  "'■''^'"'■''  '•"■  -'-terin' 

At  the  time  of  my  visit  2M)  men  were  employed  in  all.  Th,-  average 
scale  of  wages  is  as  follows:  -  <iMrai,L 

Stonecutters /--         .  , 

Machinists '.'.'.'".'.'.'.'.'.'.'.'.['..'.['.'. so '"'"    '   '"'''''•""■• 

Planer  men SO  ' 

Blacksmiths 4-  ' 

Crane  men ,,.  "       "       " 

Diamond  saw  men i,.  

Channeller  and  hoist  men.  .  4Q  

H"^"''->-"^^'" '■'■'''■' ■'■'■. '.'.'.'.'.'.27i^M)  :  " 

l«ang  saw  men y- 

Labourers T.        "       "' 

The  average  price  of  cut  stone  is  SI  .2.S  per  <-ul.ic  foot,  f.o.l,.,  ,nd  nuarrv 
blocks  are  <|uote<l  at  20  to  2.S  cents  ,,er  cul,ic  foot.  ' 

The  production  in  191.<  and  1914  was  as  follows:- 

n  J9'-^  1914 

n'"Z, 105.000  cu.  ft.  78.000  cu.  ft. 

guarry  blocks gQjoO  ,u.  ft.         126.000  cu.  ft 

,."''''"'' 2,776  co.ds  1,996  cords 

'"'■  128.000  bushels      1 12.000  bu.shels 

A  few  of  the  more  important  buildings  of  this  stone  are  given  below:- 
Royal  Alexandra  hotel.  Winnipeg. 
Law  courts.  Winnipeg  (part). 
Parliament  buildings.  Regina  (Plate  I). 
Presbyterian  church,  Moosejaw,  Sask. 
Court  house  and  Land  Titles  building,  Hunibohit.  Sask 
Armouru-s.  Prince  Albert.  Sask. 

Court  house  and  Land  Titles  building,  Swift  Current.  Sask 
Registry  otificc.  Fort  William.  Ont. 
Post-office,  Sault  Ste.  Marie,  Ont. 
Gaol  and  gaoler's  house,  Sault  Ste.  Marie.  Ont. 


.^.'^ 


...^.!;n^::;;;r;l^:;:'::,;;;;;l„v -:;,;-;;;:«■;--;.. - -. 

'• """■ ^..N"i<.*"v..r:;;;.^;r,' :;;::,'■"' 


(i-    II-.  Murray.  ,?.?.?  /^„,v,./,//<.  .l,,,.   Wnnnp,-^. 


(I  K.ti   X)  ln-s  ,|,r,.,tly  s„utl,  „f  ih,.  ,|u..rrv  mI   ,|if  \V,1I.,.  ' 

i-^^i ' «„;,;:.,  :„!'  r  ",::,■;;";;; :::: ;;:'  ,^;;;  ;-■ 

"    ','■   ^:""|>l";'B-   i"'l.«liii>:   U,,.   ,.r   l„„k,„   „„„„     .|.,„. 

,',7;',™ ;,:','  '""'"■■"' '"  '^-•" »"i-™  -  .I..-. ,,,.:,';!;;,; 

"""';",in,.M;;rk""" '" " "' "■--. »i 

2  ft.     Solid  i)c(l  „f  |,„tf  mottled  stone. 
22  in.-Solid  I.1.I  ot  huff  mottled  stone 
2  ft.  4  m.^Soiid  bed  of  huff  mottled  stone 
2  ft.  6  .n.- -Solid  hed  of  huff  mottled  stone 
n^8  m.-  Solid  he,l  of  huff  mottle.l  stone. 

Bliif  mottled  stone. 
A  ...mparison  of  this  section  with  that  pven   for  tl...  W  ,1!  „• 

mai  a  (ii  neral  simil.uit\-  contnines  uinvirds        I,,  ii, 
.'^ent  quarry,  however,  the  total  ihirUn..  '     f  1  V   '  '''  ■""^-       '"  '''i'  F>n-- 

""  '■>■ .™':-:.t:  ;;vz;:f.  :,;'rr  ■■t;z:'"'  : ""' 
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near  i,>  s.,ntlH...>t    anKl..  ami  s.rikJ  \  Av  '  :  "'"  ''"'"^^ 

vn..r'  ,lu.  ,|„arrv       r  k  ^    V  4  S  "'  ""  7""""^'  ""■'"•'■  •"""'-  .-"'"' 

firs,  ioinl        In  ,,'  .  •  ""■'«■'  ■""!  nmlinuo  u„,il   i,    m.vts  ,!„• 

frM  jnin  .      I,  ,h..  inaMKular  ,„.r,inM  I,.,,,,..,,  ,1,..  ,u.,  j.,i,„,    ,||  ,„..  ,,„    . 

»■-.';*::  :::;r::;::,:;:;;:ir";;,:';:''"'''^''' ' 

tha,  this  .. II..,.,  ha.  „..,  ..X,,,,,,       '  •      "   ","•'"'-  ■■•'""••■  --'■"'•'rkal.K. 

limi,i„«  join,-  •"  '*■■""  ■'   ^'""■'   '''^'•"'"'  '"•><'•"!   <lH' 

::;;r  ■  '■ -'  •■ ' ■"•  - ■  :'• "-— .-.:": 


Till'  stout'. 


The  hi^h  Kradc  Imtl  and   l.ln<. 


"••■  - -  N- "«:  ^»i  "i«  .izz;::;,::z:: "" '■  ■- 

.«..  ^:i;ur;:!L/J;';;T:o.";'T'''"  ""■  "■""""'  - ■ '«"" ■ 

No.    I(b1     This  spirimen   is  silirti.,|   ,n  il|„.. 
>t...u.,n.h,.al,.r,.,|ydlowlu.adinKs.       The  s,o,. 
'  H'   KOO.I    tv,,..   |,m    no,    rcuarkai.iv   so;    the   „,o 
'l".;'''|H-.ingof  ,h..  vHlow  in  ,ho  daik  .„mpo„ 
'Hul<.rnmy  .n  ,on...     Tin.  li^ht  part  is  ratluT  whiu 
's  a  sharp  rontras,   lu.um,   the  two  ron,po,un,s. 
the  altered  variety  fro.n  ICast  Selkirk      \o    \m 


'<     'he  worst    lype  ol 

lat  softer  than 

ole  difference  is 

■  w  ith  a  lack  of 

<)ns,'t|iien,ly  there 

This  stone  resenihles 


ollows:- 


The  equipment  at  the  quarry  is  as  f 
Small  compressor  hwildinjr. 

1  40-h.p.  compressor  delivering  air  at  W  Ihs.  per  s,,.  in 

2  2()-to„  derricks  with  steam  hoists. 
1   l.-'-ton  derrick  with  steam  hoist 

1  Ingersoll  Rand  steam  channeller 

2  [ngersoll  Ran<l  Butterlly  jackhammers. 
0  Ingersoll  automatic  hammer  drills. 
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.<  InKiTM.M  Kaiid  ru<  k  :lrilU  ..ii  lri|M«|,  ,,„„.  \,,.  ii.  ,„„,  \,,    j     ,,„|  ,„,,, 
No    (I. 

1  sff.itii  shovel,  Vulf.m  Stiam  Sliovtl  (  ,,..  I'dr,!,,.  ( (|,io. 
4  ilr.iw  kilii'.. 

Th.  .iiL.rrv  i,  n.niu.  ...I  \miIi  ilir  (  .ui.i.ii.in  I'.i.  ilir  r.ulu,,\  l,\  ,  „,i|,. 
of  tr,,.  k  rxini.l.tm  to  tl.r  .|,m  ul  ilu'  Tvn.l.,11  n,i,,rrv  Co,  Svu  nui,  ,„■• 
cniploNi'd. 

At  the  lime  „(  my  vImI  the  pm-lii.  lioii  w,,-  .ihiiurni.illv  l,,u  I  „„ 
inforim.l  l.y  Mr,  Murr.iv  tint,  working  at  the  .-..iMriiv  .,f  tl„.  |,l,,.,i.  th,. 
followinn  hniiri-,  rtpicsriil   llic  ni'rit'r.il  .ivcranc: 

I.iiiu'     1.400  l)ii>luN  p»r  diem. 

Kul>l)lc   -.?6  lords  per  dii-m. 

(Juarry  blocks     ,^.(K)()  culiir  fitt  ptr  diem. 

(Jiiarry  hlorks  arc  <|iiolrd  ai  25  ivnts  p.r  ciiljii  loot.  nil.l)lc  at  S6  per 
cord,  and  lime  at  20  ((iiis  (mt  l.iislul.  all  f.o.h. 

John  Ciiiin  ,1,1,1  S,ws.  MX)  Hank  ,>f  .\,n,i  S,„li,t  huihliim,  Wnuul^i'K. 

This  firm  owns  all  of  siriion  ,?.  township  1,<.  ran^r  6  cast,  with  the 
exception  of  the  north  half  of  the  northeast  rpiarter.  which  lielonKs  t..  the 
lyndall  Oii.rry  Co.  \o  quarrying  is  now  l)ein«  done  hv  John  C.unn  and 
Sons  !,ut  It  IS  proposed  to  describe  here  an  abandoned  (piarry  lyinK  im- 
mediately to  the  east  of  the  f|iiarry  of',.  W.  Murray. 

The  excavation  extends  for  aboiM  ,S(H)  feet  alon^  tlu  -.„ith  side  of  the 
road;  it  has  a  width  of  more  than  MW  feet  at  the  east  an.l  is  soi.hwhat  more 
narrow  at  the  west.     The  section  exposi-d  at  the  east  .  ml  i,  as  follows  — 

4  ft.— Soil. 

3  ft.  4  in.— Shattered  beds. 

1  ft.  l»nn.— Buff  mottled  stone  somewhat  |)ilted. 

.?  ft.  .?  in.— Buff  moiiled  stone,  in  part  solid  but  in  pLics 
10-inch  bed  is  separated  from  the  lower  ()art. 

Below  t'is  level  the  (ju^-rry  is  filled  with  water.      I'lu'  water 
that  the  beds  have  a  slight  inclination  to  the  northw.ird  and  the 
shows  that  the  surface  cracking  has  afTected  the  stone  down  to  tl 
mentioned  in  the  section.     It  is  eviilent  that  here  we  are  ver>  i  i..- 
edge  of  the  ridge  and  that  little  is  to  be  hoped  bv  extending  the  ,,     irn- 
northward  across  the  road.     The  p.ospw  ts  for  enla.ging  the  ciuam       r\. 
n.ore  favourable  towards  the  south.     Infrecjuent  joints  cro.ss  the  fortt...       .i 
in  an  east  and  west  direction.     There  is  no  present  production ;  I  have  i«  ■ 
informed  that  the  stone  from  this  nuarry  was  found  to  be  somewhat  '  ,i,: 
than  the  product  of  the  other  quarries  in  the  vicinity.     A  small  saw  she, 
Is  installed  on    the  property. 


upper 


!h' 


5,S 
iy>uUIOn„rry„,..l.    .\la„s„„.  „uuu„rr.  Wnnn,,..,. 
riii-  ...n.iMii     is  r..illv  ..  >v,i,|m.i,,.  ,,|  ..v..    I     . 
UiiiniiHt:   Mnnr   (  uiniM.i^.   ,,ilrrc     Mil     |-,ii  ,.„     i      ,  ■■ 
\y.  Mm.  S,.„H.  ( ■up.,,,,Mv.  N  „,n  ,11..  .,,,,1  I  ...„„n,.U  ,,n...t,   «,,    U       f 
«>'N.-..u„IM,,nM.„,|.,nn>.r,...t,\Vi„„ip,.^ 

-'..I.:  in.....,.,.. ';.;,;;,';:'■;":,"' ^"<' -^-i-..  .i.e 

•"■■■'•'•'".I -.U.I,       Tlu  ,„n,rv  ■'■""''  ■''''"' '"■"''"'""•'■ 

''  li       ^tri|)|)ii,y. 

■*  II.  ')  ,11. 
-  It.  U  m. 

-'"     »  i".      Hull  „„,(ll,.,|  li,„..M,,„..  i„  „,|i,|  |„,,|, 
1  It.  .^  111.  I 

I  It.  .*<  ill.  i 

1  It.  ! 

2  /I.  u  ill. 


'"'•     Ul.)t||,.,|     liiiu.Mull,.  ThcM' 

.<  II    f>  ill. 


■"'•-'•ion s.2.rw. ,..,., ,„is U..U1.  i  i.   ,,;;;:'::, •"/;t-^' .■; ^'f * 

'-"  Passe.1  lH.f,.n.  rcachiii,  „,..  ...n,,....,  fa.v    H  ,       .j""    '  '  "  ^    T   f 
"'n>'l.  i.Hli.a,ii,       :    pp^,        ZX  ^'r"v-<-^':'f  — <>  •<•  a  greater 

80  acres,  s.iu.h       V,    .,";''?'"•'"  '"  '""/'r"^'  '"  "'"""  '^^^  "'-'  "f  the 
Joints  are  n.„  J  f         .  ,        ^''"'"iV"''-''''  '"  '""  '^-^■'  "^  "^  '-''• 

Aliiior  fractures  or  'Mr;,."  •        ■  "  "'"K-.'  \  trtu  ,iii\  .' 


'  Tl 


\ir  maun.-ti..  v,iri,iti,,n  is  .i,,u„t  n"  >,,.,, 


7.,,  •*!»•. 
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..rZ!'"  f"""'"   ''"'';:''^'"'''^'  "f  'his  „uarry  in  Ik.,1.  iho  l.uff  an.l  ,he  l.luc- 
and   104S  on  pa^fs  48-52.  ' 

TIu'  i'(|iii|)nifnt  ()('  ihc  .oninanv  is  as  follows:  - 
Mill. 

Huil.linK  80  ft.  I.y  22  f,.,  with  .nKinr  roo.n  at.n.x.  U  ft    l,v  P  ft 

1  l)oikr  !)>•  Stuart  Machiiury  Co.,  WinniiHjr. 

1  12-h.p.  niKino  l,v  l.,,uri..  Kngin,.  ami  Ma.hi.u.  Co..  Montreal 

1  40-l,.p.  ronipnssor.  Canadian  Innvrsoll  k,.„.|  ,2()(»  ft    „f  fr,.,.   „>  nor 

1  «anK  saw  I.y  .New  .Albany  ManufactnrinK  lo..  .New  .Ml.anv    In.l 
Quarry.  ■  '  '"  '• 

1  In^ersoll  Kand  ri^id  head  stream  channeller. 
t  Sullivan  rinid  head  stream  channeller. 

2  horse  derricks. 
2  steam  derricks. 

.1  lnRersoll  Hand  HutterHy  jackhammers. 

.'  tripod  drills,  Ingersoll  Rand. 

The  quarry  is  connecte.l  by  a  spur  with  th,.  Cana.lian  I'acilic  r.tilway 

c<  utul  b>  a  stmll  loctnottve  made  by  the  Montreal  Locomotive  Works 
The  company  ha.s  three  pot  kilns  for  convertiuK  the  waste  stone  into  lime' 
Ihe  output  in   191.W as  as  follows:— 

Ouarry  blocks— 14.S,421  cubic  feet. 

Rubble— 180,S  cords. 

I. ime-   128,000  bushels. 

yiutrry  blo.-ks  are  sol.l  ,o  the  companies  forming  the  svndicate  at  20 
lents  per  cubic  foot. 

The  force  at  work  at  the  time  of  mv  visit  w.is  as  follows  - 
20  quarrymon  at   25  cents  per  hour. 
12  lime  men      „     22.>      „       „       „ 
7  cnKineers      „     40       „       „       „ 
23  labourers     „     20       „       „       „ 
J^^'^^'  "_f  'he-  four  itidependent  companic.s  forming  the  .svn.licate  operates 
•    n.ll  in  UinrnpcK  -r  St.  Boniface:  in  accor.l  with  the  practice  throuKhoi 
this  report  these  mills  are  l.riefh-  describe,!  below. 

Winnipeg  Slom-  Co.,  2<J7  Guruey  Ave..  Winnipeg. 

The  buildiuK^  is  l.?5  feet  by  .^?  feet  with  two  annexes  -  „ne  66  ft.  bv  20 
n.  and  the  other  66  ft.  by  27  ft.  Crane  Kantrys  are  erecte.l  in  the  n  11 
n^S'aWXu!:^— ^-     ^'-  -"  — — nd  an  parts  of  th^ 

The  e(|uipment   is  as  follows:  — 

1  60-h.j).  motor  operating — 
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2  I'atch  jjangsaws. 

1  double  Patch  planer. 

1  Ingersoll  SarKcant  ronipressor. 

1  .^O-h.p.  motor  orK-ratinjj  — 

I  diamond  saw.  General  Machiner>  ('o.,  St.  Boniface. 

I  .«»-n.p.  motor  operating  - 

1  small  Patch  diamond  saw  and 

1    small    Patch   planer. 

1  Ingersoll  Sargeant  compressor  operating— 

i"::^r.:zi^:::::::':!':z^"' '- «<"■- »<'-^-. 

••' »">■  oi»:;;:-';,L';:r™^;;:;,;":  -rt;;,  '::'::,■:•  "'7"'f  '"-■ 

to  .?.S  men.  '  '>""'»"  ^tone  and  employs  from  ,<0 

^^^  ._^r>™lan  stone  supplied  hy  this  company  n.,-  l.e  seen  in  the  following 

I-aw  courts  corner  of  Broadway  an.l  Kenneds-  s...  \\i„„ipe„ 

(  arnegie  l.l.rary.  Winnipeg  (Plate  XFIF)       ' 

New  parliament  buildings.  Winnipeg. 

Land  Titles  building,  Winnipeg  (Plate  \I\') 

S.r  Daniel  McMillan's  residence,  Winnipeg.    ' 

Boniface.  '    "''  '""^■''"'  ■^'^"■h.-H.ry  Manufacturing  Co.,  St. 


The  chief  equipment  is  as  follows  — 
1  K^»"K  «aw.  Patch  Manufacturing  C'o.,  Rutland.  Vt 
-  double  b  ade  diamond  saws,  C.eorge  Anderson,  Montreal 
1  planer.  Lmcoln  Iron  Works.  '"ntreai. 

1  12-ft.  rubbing  bed.  Patch  Manufacturing  Co 
Jenny  I,md  polisher.  Patch  Manufacturing  Co 
1    lathe. 

1  Canadian  Rand  compressor. 

1  small  compressor. 

.">  derricks  and  minor  apparatus 

Electric  power  is  used  throughout  and  about  65  men  are  employed. 


I'l  ATI:  XII, 


Tymlall  lin.es.on.,      y.M  of  Winnipeg  S.on.  Con.pany,  Uinnip..,,  M.„, 


I'l    Ml     Mil. 


I'l  .11  \l\ 


l\llil,lll   ll'llii'>ln;l.>        I    1,1(1    Tirl..     I,.,;m-  ii  • 


ftl 


M,nziesa,„i  M,  /,„yn:  Kri,,  St.,  Wi„„ipef., 


Tho  chief 


''•■7''     •"'l'"KM.M.f,.l,v5()ft.aM,l.o„,ains:    - 

•w<.  plarurs,  Pat.h   Manuf...  lurinj.  („.  '>""""<'l- 

Oiii'  «aiiK  >aw,  Lincoln  Iron  Works 

e..ui,:;:;s;:Lr:;:;[;ri;:;:r^ 

Two  derricks  of  5  an.M 5  tons  ;.apaci.;,Ct'iT'r 

at  present  employe,!.  "»i..lle.l.      I  «c  n.y-hve  nun  are 

Oliver  and  Manson,  Erin  St.,  WinniprK. 

The  mill  l.uil.linK  is  al.oui  KM)  f,.  Uy  „)()  f,    ,vith   .nneves 
equipment  is  as  follows:—  annixes 

2  .loul.le  Made  diamon.l  saws.  r.co.  Anderson.  Montreal 

1  diamond  saw  l.uilt  by  the  owners. 

2  hand  cranes. 
1  electric  crane. 

1  sn.all  Canadian  Rand  compressor. 
»  planer,  Lincoln  Iron  Works.  Rutland    Vt 
1  planer,   Patch  ManufacturinK  Co. 
riie  yard  is  equi,)pod  with  two  electric  era  i.s 

provded.     I-ortv-  men  are  employ^.     The  company 
1  yndall  stone  hut  other  stone  is  used  as  well. 

n-w.  Ilazell,  Lyall  P.  ().,  Manitoba. 

descriherl       TU..  (  .•  '"'  ^''""P  "f  '|uarr  es  alre.i  iv 

at   I  vill     iho  ...         ^  I'Triti  as  to  the  general  character  of  the  ridire 

^'^pi:  \:mr.^i;;;;rof  :„:rs  ;::-r  -  -—--'- 

degrees  south  of  west  (mJo       A        .  ,,  ''■"*-'"'  '"  ''  •'"■«"""  ^0 

dip  at  a  iowangi;t  t  ::!!;^n;t  ;r  h  ■  '";"'.■ ';  ""■  """■^>-  ^''^'  ^^-^- 
.ot.south;o^thewhoi:x';:::^itx:;;;?:r;:!S''''""""' 

A  scct^n  at  the  west  end  shows  the  following  beds:-     ' 

•i  tt.- Strippmg.     \arics  up  to  5  (,. 

2  ft-Buff  mottled  limestone,  much  broken. 

7  u  t'"~""*'  limestone  bed,  somewhat  broken. 

^  ft.  9  m.-  Huff  limestone  beds.     Somewf 


A  machine  shop  is 
o|KTates  chiellv  on 


split 


th 


inner  material. 


that  broken  and  inclined 


to 
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l-liHir  of  iipiM'r  \vi(rkiii^!«. 

1  It.  ^  Hull  ,nniil,.l  linu.siun...      |„  pari  cnnliimons  with  ih,-  I,,.,)  .,l«.vc 

i  tl.  /  III.     Hull  lmu>i..nf  of  morr  -.nliil  .  h.ir.Kiir 

1   If.      Hole  tilk.l  with   w.il.T. 

Tl"'  moM  pronom..v,l  joim,  Mrikr  W.  1(1''  \.  ,,iul  .lip  7(1"  ,o  th..  north- 
war.l.  On  ,1,,.  whol,.  ||„.  formation  xriiis  lo  !«•  ,„„.  1,  frarinr..!  ,ompar,-.l 
with  tf...  ,,u..rn..,  at  l.vall.  Th..  >io„..  aliovo  thr  riooro.  th..  .ipp..r  uorkin«s 
ts  ..I  th..  or.  ii.arv  l.t.ff  vari.lv  1.,,,  ,h..  low..r  Mo,,.-  >ho«>,  a  .  ..n>i.l..ral.l.. 
.inioiint  ol  the  v.ljow  an.l  iiiHlcMnihlc  ivp... 

Ston..  is  .^xp,....,|  or  .os..r...i  l.v  a  >liKhl  Mrippi„«  for  >o„u.  .listanr,.  in 
tlu-  .u.|«hl,ourhoo,|  of  ,h..  ,|uarrv.  TI...  >urla.-..  is  hr-.k...,  a.  thi.  point  l..|. 
I.ro>,H..linK  woul.1  lik.lv  >how  o,h..r  lo.alioiis  at  whi.h  op..rations  .oul.l 
prolital.ly  !).■  atl..nipt..<l. 

Tl...  propo>,.,|  ..xt.MMon  of  -hi  Canadian  N.-rllurn  |),in,|....  I.ran.h  will 
pass  Ho...  ,o  th..  prop..rty  an.l  .houl.i  in.r.as..  th..  vain.,  of  tl,..  .uiarrv 

I  his  ston..  may  1...  s....n  it,  ilu  Mi,.  I,..|i  j.ln.k  in  \Vinni,H.«;  it  was  a!s<i 
iisfd  lor  th..  trimmings  of  th..  -,hoo|  at  H.iiss..vain.  (S,...  I'lal.-  XXXIV  nul 


r.  /' 


Miilmstrom.  LynU  /'.  o,,  .U„„itnl>(i. 


1 1'->  |.r..|Krly  i^  ,h.-  south  hall  of  th.-  north.-ast  c|uart.-r  ..f  s...ti..n  M 
"wnship  12.  rauK,.  0  rast.  A  slight  .l...livity  runs  a,  n.ss  th..  pr..p..rtv  in  a' 
cl.m-tu,n  al,.,,it  ^0°  n..rth  of  w..s,  ,ma,.).  Th.-  upl,.n<l  is  to  ,1,..  north  an.! 
cast  ai,.|  th..  lowlan.l  to  tl...  son.h  ai.,1  west  of  t.,is  lini-.  t)"arrvinK  has  been 
attempt..!  aloi.K  th..  fa.vof  the  ri.l^..  1„„  ,h..  formation  app..a'rs  to  I,.,  mu.h 
broken  as  nothinn  but  loose  blo.ks  is  to  be  obs..rxe.l  at  .m.s,.ni.  The  sf.ne 
is  ..  the  burt  variety  with  the  .hara.t.risii..  yellow  staining  ..bservabl.. 
n  phu-i-s.  The  .-omparative  absen.e  of  soil  alon^  the  uI^h.  .,f  the  uplan.l 
with  the  <„ns..,,uent  ocrasional  .  xposur..  of  stone  in.lic-a,..s  ,he  possibility 
o  future  pr.Kluetion  at  this  point.  I,  w..ul,l  app.-ar  thai  this  out.rop  lit:s 
a  ..UK  the  san...  K..,i,.ral  elevation  whirl.  r..n,lers  the  st..ne  ac.essible  on  \Vn." 
Hazel!  s  larm. 


Wrn.  Henry.  Lyu/I  />,  a..  Mauitoba. 

Mr^  H.'nry  hol.ls  the  southwest  .|uarter  of  the  northeast  ..uarter  of 
sec-don  9.  t.,wnship  U,  range  6  east.     This  property  is  th..ref.,re  ah-n^  the 
s^tme   general   ..reel ion   as   the   Tyn.lall.    Murray  an.l    Walla.e   ..uarries 
rhere  appears,  however,  to  be  a  slight  .lepression  in  the  eountrv  between 
the  Henry  an.l  Walla...  pr.)iH.rties. 

-^  trench  has  been  sunk  through  the  stripping,  which  averages  about 
5  f.-et.  ,.,r  a  .listan.-e  of  600  feet  in  a  north  an.l  south  .lirection.  A  small 
opemng  has  been  ma.le  in  the  upper  bed  which  is  2  feet  thick  an.l  shows 
a.nsiderable  shattering,  which  is  c.,nimon  in  the  „p,x-.  la  .er.     The  stone 
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i>-  .1,..  ,|..,ir..l.l..  I.,,,.  ^..ri..,v  .....1  u.,„|,l  ,|,.ul„|..„  U-  ...,...„„,..r..,|  i„   ,       ,|  , 

i.u;r  M...U. ... ,.  .,.,.,„ ., "^o ,..,, :x ,  n  . .,:'  ;; ;  r  '^t  ^'r 

ail-  Htoiu'       \  u.,..,l  I,,  r       I      ■  1    .       ^  '"  "     '">   '-^  "'I  'll  K'hmI  in.irk.'t- 
. I /..v,/ «,/,..  .l/;,rr«v,  Lyall  /',  f).,  .1/,,,  //„/„,, 

, ™;i:h;:;i'u'i':::;;'t!;:r;; ,;'■■ ' " '"- 

-  ...'Iiu.'*,",  ,f r'llr  "'""■ '  '"'•''■:' ""  '""""■"  •"< ".. 

f.,ll„««:-  '  """"    •  ■■■I"'-'"-  ■"  'I'i-  ...iBl.l...,rl,,..|  ,„ 

Nortlnvcsi  f|u.iri(r  of  Mciiuii   1(»    H    r.     ti,      .  •      •       •     , 
•n.lMhIv  „,nr..  in  „l.uv>.  '"'  '"■''''""«  '^    '"  '''■'  •""' 

Ka>t   half  of  noriluasi  ,|iiarl.r  of  Mriion    10    M    ^     ,i.       .■      • 
^<  KriMt  as  «()  feet.  '  nori    lu,   i.s,  (,     ,|k-  Mr .>.  „ 


pro 


«.Jls,::r;Jx:::;;;:;r;,,r,:r;-v;:j;;;;:;n::;:.;;r 

William  Sinclair,  Tyndall.  Manitoba. 
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U  n.Klinil.l.-  anil  i^  Mi.nifl.-.|  l.v  .iImhii  15  fr.t  nf  In.,M,  l.mk.n  .m.l  .lisI.Hln.d 
l>l<H  k<.  n.  Inw  ilii-  i,  ,1  l«il ,.»  .>  let  (,  ill,  he,  ill  thi.  kii.-.>  u  hit  h  h.is  H,  .irnly 
Inrn  i>|Hiif.l.  This  |,,wtr  Moiic  is  s,riuiislv  j>>int('<t  .iml  priMtiis  a  .onsiiltr. 
al)lr  amoimt  of  vcllDwish  alliralimi  {|(>5<i. 

//;-■  sloiir:  \...  lO.S.V  kiMiiiMi.,  ilu'  |,ut(  Tvn.lall  si.,iir  Iml  i,  si.fi.r 
an.l  with  a  mnrr  intuMv  a|.|).  .iraiur.  Thr  lik;hi  |.art>  art-  yellowish  ami  ih- 
•  iarkcr  parts  ,,rr  ^rtyisl,  i.nh.r  than  Imll.  jhis  .|niic  m.n  !..■  <r,in|.artd 
with  that  Ir.piii  the  shatt.n.l  /oin-s  ol  ilif  Ixii.lall  <|iiarr»  -  l\o.  1050) 
but  it  is  not  ,i«  ^u(m|  material. 

Sumnury     Tynd-ill  Ar«. 

Tlu'  most  im|torlaiit  l.iiil.liiiK  stoitc  prodiKid  in  thr  thr.c  ,)r..vim-,..  is 
obtaimd  from  the  (|iiarri.s  mar  ( '.arson  an<!  Tyn<la!l  on  the  lin, cf  the  (  ana- 
(lian  l'a<iri<-  railwav  about  Mi  miles  n-rlhiMst  of  \\inni|H'K.  I'lif  stom- 
Ix-loiins  ti>  thr  iipprr  division  of  thr  TrrntoM  formation  known  as  thr  I 'pinr 
Mottl.  .1  limrstonr.  To  thr  tradr  thr  stonr  is  know  n  as  ( ".arson  or  'I'yndall 
stonr  .111.1  at  nv.ri- dist.ml  |K.ints  it  is  somrtimrs  cailrii  Winnipt^;  stonr.  At 
thr  chirf  crntrr,  near  i.yall  (Carson)  post-other,  tlirrr  iarne  ipiarrirs  arr  in 
operation,  ,ind  a  luimJHT  .)f  smaller  (juarries  or  imdewioped  prosiu'cts  occur 
in  the  imniedi.ite  neiuIibourhocKl   (l-'m.  .?). 

The  stone  is  a  s,  ft  limestone  with  ,i  >  haracieristic  mottliuK  in  darker 
colours.  Two  types  are  recoj,  ..-d— a  bull  variety  and  a  blue  variety. 
The  former  ty|H'  is  nenially  pruferrc<l  by  architects  but  a  coiisiderabie 
amount  of  the  blue  stone  is  also  used.  Hoth  varieties  can  be  (|ii.irrie.l  in 
large  blocks  and  both  are  capable  <.f  being  dressed  and  carved  with  ease. 
The  occasional  occurrence  of  large  fossils  detracts  somewhat  from  the 
appearance  of  the  stone.  Thr  bulT  stone  is  shown  in  Plates  VII  and  X'lII 
ami  the  blue  stone  in  I'late  IX.  The  former  variety  is  described  in  detail 
o.i  page  48  and  the  latter  on  page  51. 

Many  of  the  chief  buildings  in  Winnipeg  are  built  of  Tyndall  stone: 
It  has  been  used  e.\tensi\-el\  in  the  Prairie  I'rovinces  and  has  been  shipped 
into  Ontario.  Some  of  the  more  imjiortant  buildings  are  indicated  in  the 
following  list:-- 

W'iiniiprii.    l/'"'. 

Ro\al  .\le.\andra  hotel. 

Law  courts. 

Clrand  Trinik  i'acific  Railway  station. 

(■;irnrgir  libr.iry  ((Mate  XIII). 

Residence  of  Sir  Daniel  McMillan. 

I'arliament  l)iiil(iiiigs. 

I-and  Titles  building  (Plate  XI\). 

Mitchell  block. 

Numerous  churches,  schools  and  business  blocks. 
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TvM.Uill  linicstonr.      IW-<.mix-,  l.ethbri,l^i-.     AllH.Tt.i. 


'^-'S-i 


■H: ■'•^■^M  -^^;>r^ ; ;  Jf^^^ V 


r>M.I,ill  lim.^l.Mii-.      I',,.|.(,rii,v,  \|, .,,»,■  I.nv,  ^.,,1^, 


V,.;  .-      -         '^f  : 


•,.       -.V.       ,-.  ^i^.r: 


^  ^  V:       :■■  ti'-U'  i^    -♦■-; 


05 
Refiinu,  .Sask. 

Parliament  l)iiil(linj{s  (Frontispiece). 

Kind's  hotel. 

Post-oftice. 

Imperial  hank. 

Dominion  Tru>t  Co.'s  l)uil(Iing. 

Credit  Toncier  lnn'lding. 

'^ank  of  Ottawa. 

Liv.u\  Titles  iniilding  (part). 

Prime  Mbvrl.  Sask. 
-Armouries. 

Iliiwboldt.  Sask. 
Court  lioii.se. 
l-and  Titles  huikiing. 

Swift  Ciirroit,  Sask. 
Court  house. 
I-and  Titles  building. 

Moosejaw,  Sask. 

Dominion  K.xpress  Co.'s  building. 
Dominion  bank  (part). 
Hank  of  Commerce  (i)art). 
Walter  Scott  building. 
Imperial  bank  (part). 


Land  Titles 


)uildmg  (part). 


Post-office  (Plate  X\'I). 
St.  .Andrew's  church. 

Lethhridge.  Alta. 

Post-oftice  (Plate  XV). 
Macleod.  Al'-. 

Bank  of  Commerce   (part). 
Edmonton.  Alta. 

Imperial  Bank  of  Canada  (base). 

Post-office. 
Saiill  Ste.  Marie,  (hit. 

Post-office. 

Ciaol  and  gaoler's  house. 
Fort    William,    Ont. 

Registry  office. 
Toronto,  Ont. 

Canadian  Pacific  Railway  station,  North  Toronto. 
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l^ilerannr:     J --I.  Sur.  Ca,,..  Ann.  K.,,..  ,.,.„  k.  Vol,  XI 

iM't.  Minrs,  (•.„,..  Mi,,,,,  H,.,„,,,,     ,^,,|,,,^,   _;__ 

and  \Amv  Industry  .,f  Maniiol,,.  lyos 
J<.ur...f  (...,,      Vol.    XX,,    X,,    ,,    „;,:,    „^     ,, 

I-Hlol.rc.oano„in<,nl..vi.i,.„,.i,,,.,.,,,,,,,  ,,^;;;;;-,, 

I.AKi;  \\'iN\ii-i;(,  .\ki:a. 

"■".";:' r;ii;^:!;;;jf;i:'t.;;:;';;,:;;<7','-'^'-"- "-■ ■" 


and  D.nvlmu  alnadv  riud.      \.  f,r   , 
.  ,'"  •'-'■^■'■t..in,  none  of  ,h,,^,  ,.^,„„„r,;, 
i>IH'nal  allcnlion   In.ni  our  point  ol 
"istand-  appears  to  l.c  liard  anc' 
Selkirk  atui  Txndall. 


I   lia\'i'  lic<-ii 
worthy  of 


•roent    lealiires 
view.     The  >lone  in 
■K't   <■oinpar.il.le  with   ,1„.  ,,,,„^ 


le  of   I 


eacli 

Isl 


I  IMKSTOXKS  ,„■  TflK  RI(HM,,x,)   KORMATIOX. 

rherpper()rdov,Vianor{-..,,i,miti,„,,„;„    ; 
I'V  limestones  and  shales  whirh  ■•"'■'"■!", ^''^'^ '^  ■■••|"--''"U.I  n,  Manilooa 

■"""<•  '-".Mion  of  tt^  1,^  '  ,;"  '7— '"V  <-"->a""l  with  the  Kieh. 
areexpo.e,l  a.  Stonv  no  .  .l  f  „,.,  '  ''  "'""^  ^"'•'.•"  ■"■'■  "^  """-f"--  -»! 
"H'   line  of   the   (an         7]  ^^1  ^  ^     "^'''''''"''''"  ^"'•' ''' '''""'^  ^-^ 

'-"""-i".     r-o    the    ;,,",'      •■•'■'-■'>•     -Cueen    U  innipe,  and    Stonv 

worked  almost  ...xehisivdv  for  the   I  '      '  ■      ' '"'  '"'•"'''"^^^   ''^'^•''   ''"'n 

the  thicker  beds  ha  ve     e,,    .  .         "7'':';;'""  '"  '-'^''«'  ^-»H.  I.tu  son.e  of 

H..de.l  in  one  ..rea       i       "    "      . T  '"i      '"  ''''  ""^"-^'^^  "'">  '-  i"" 

^^lm  h  uc  ma>  designate  the  Stonv  .Motnttain-WinnipeR 

SroNV    Moi  M  \IV-\V|N-N-,i.,.;,;    AkK.X. 

'.^'neetanditsntaxintn-rllSl   ^^  ^i^uT' tZ!''''''  '  ^""" 

of  le^al  sulKlivi.sions   >  and    ^    le      ,1,  "V'  ,   r'"  '"'"P^-'-ty  consists 

-■^..rly  chain.      It  is  o         e  J.,,  n       ,'"'       '""'''"''■    '''■"'"  •""'  "^^'  '"'^^ 
ran,,H.   2  east.  -"nhuest  quarter  of  section  14,  township  1,?, 

a.ivoK-  level  floor  is^^'^,     ..      ,,^    ^'''';  ^''^'j'  1,  '"  ^'•"  -"^''^   •'  -Hpar- 
•>"t  near  the  northea.    e,  '  J^  "f        '  "'"•"'  ^"'""^  "'   ""■  '>--V 


^^^S^ 


I'l    Ml      X\  II. 


N<Hu    M„uni.,ni  li„uM„n,-.     (  „v  „l  W  inni|.,-;,-.  ,|„.,n-v 
^iiiri\-  Mouiii.iiii,    M.ui. 
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may  be  sai.I  that  th.-r..  is  a  «rntl..  in.li„atiu„  of  tl...  I„.,|s  cm  ,.n,l  n..rth 
The  stnppmK  -^  sh«h.  m...r  th.  mi.l.lU.  of  the  ,,uarrv  l„„  i,  Uun:...  u,  4  (...,' 
at  thi- northeast  rnd  ( I'lati- X\II ). 

The  section  near  the  middle  of  the(|iiarry  is  as  f„||,,wM— 

6  in.  -Stripping;    varies. 

f  ft.  7  in.  -Thin-I,edded   hnustone,  shalv  towanis  top.  re.l.hsh  with 
<iay  streaks  towards  l.ottom.     Makes  ^ood  rrnshe.l  stone  (1060). 

(>  It.  «  in.-  Hard  tou^h  limest.mc  in  l.eds  fro.n  ,^  t..  6  inches  thiek 
even  Rra.ned  l.nt  somewhat  mottled.  .\  eavirnotis  laver  appears 
towanis  the  mi.ldle.     These  a-  the  o.dy  heds  nse.l  lor  hme  (lO.SO, 

1.S   inehes.-Har.l   mottled   limestone,   ..uernous   t-nvanls   to,..     This 
tied  makes  jjood  rrushed  stone. 

1«  in.hes  Soli.l  mottled  limestone  in  persistent  bed.  Divided  into 
tw(.  layers  in  places.      Best  l.iiildinK  bed  (1058). 

18  in.-3  ft.  -Heavy  bed  of  xariable  thickness  and  disidcd  into  two 
layers  where  thin.  This  b,.!  seems  to  be  thicker  wher,.  depressions 
occur  in  the  Hoor;  in  other  x,ords,  its  npper  surface  K.v.l  bnt 
Its  lower  surface  conforms  to  the  undulations  of  the  underlvinn 
stone  suKKestniK  a  sli^'ht  di.sc-onformity  (1().S7).' 

The  door  of  th..  ,|uarry  consists  of  soft  arKillaceous  limestone  (1061) 

nortlla?  V  ";•'  1^""?  "'  '^' !''''  "  ^•'"°'--  '^'^^  ■"^''"  J"'"'''  ^^rike  due 
n's  (  r  't  r"'  '^^''"'"^  '  f^"'  •'^"'''-  -^  -«'"•'  -t  strikes 
h.20  S.  On  he  whole  the  formation  is  rather  seriouslv  jointed  for  the 
ex  rac  ton  ...  builc  iuk  stone.  The  section  given  above  is  somewhat  sari- 
able  throuKhotit  the  c,uarr>-,  but  the  heaviest  stone  always  occurs  towards 
the  botton..  .As  this  material  is  alone  possible  for  buildinu  i.urpose,.  it  is 
apparent  that  the  removal  of  a  large  overburden  of  thin  stone  is  necessary 
t(.  expose  the  buildniK  1'mIs  fl'l.ite  XVH). 

The  slone:  Xo.  10.S«.-This  stone  is  regarded  as  the  most  adaptable  to 
building  purposes  and  has  cons..c,uently  be«i  tc-sted  in  full-  it  is  a  verv 
hne-grained    clolomitic    lime-tone   of   distincth    mottled    structure       The 

^^^'T  ■"^7''^  ""''  ""'"^''^"  ■'"■'"'■^  '"  ^•"'<"--      n^e  minor 
ek  ncnt  in  the  mottling  ,s  greyish  or  greenish-yellow,  r.ither  darker  in  tone 

?o"thr'       ;'  :""''V""!''"''  ^"■"•■'"^^'  "^■'"  "^^'  KrouiKl  mass.      In  addition 

sext  '""V  '"V     r  "  "  "'"""''''■  '^'""  '"'■"'■■"«  '"  ''^^'  "^'h»-  I'^'^ts  which 
IS  e.xpressed  by  hne  lines  and  spots  of  a  pinkish  a.lour.     The  slightly  greenish 

cast  of  the  .stone  is  rather  characteristic.     The  effcnt  of  corrosion  is  scarc-elv 

o  be  observed  beyond  a  slight  loss  of  th.  gr.-enish  cast  in  the  darker  part. 

Lnder  the  freezing  test  the  angles  and  edges  remained  sharp  but  fine  lines 

were  observcMJ  as  if  from  the  opening  ,'  incipient  flaws. 


Ifll 


'  Compare  the  section  Kiven  by  M;irl « 
logical  I  on  Kress. 


■  lir-ik  v..    X,    f'l     I    ,,f   jf-(.    y..vcitili    IiiUliuniudHl    (; 


tiH 


Tl'.'  plusi,,,!  prniMTli.s  an.  ,,s  f.,||,„vs. 

^|X•(•lh(■  xravity 

WVi^lit  |HT  cuImc  I'.m.i.  ||,s 
fore  space.  |Hr  mil 
Ralii)  of  al 


•>"rpliiin,  per  (ciii 


oiU'  hiiiir 

I  wo  hours 
slow  immersion 
ill  vacuo  .  ,  . 


,-     ,v   ■  ,  "  ""••'•'"  pressure 

<  oelhcientol  saturalioii,  one  hour 


<  ru>liini;  sirenvjih 


two  hour.-. 

slow  immersion, 

ill  vacuo 

's.  per  s(|,  in,,  dry 
wet , 
wci  .ifi, 


Tr.msverse  strength,  ll.>.  per  m|.  in 
SheariMK  strength,  li.s.  per  >,,.  i„,. 


2-HM 
l.Sr»S22 
11  4,=; 

2-667 

4  •  .S,S 

4  ■  .S6 

0.4,S0 

()-.SM,s 
067.? 
OW 

11  ,K1,S- 

lO.P.SO    . 

•"  'reeziiiK H»,7<).S. 

1  .  2.?8  • 


I. 


oss.,n  corrosion,  Krams  per  s(,.  i„ 

DrillmK  factor,  nmi 

CliisellinK  r.icior,  jjrams 


866- 
978  • 

0  015 
1.^2 

•S  ■  SO 


"!k "^i  i: r'^T  :tr -••  r^'V ••  ■""•"••<' - ■— - 

f-r  ralio  of  al.sorp.ion    m     Z^:^^'^'-  ""^"^"^-  "^"   '•-''•"l-..i..ns 
affected.  '"<».<  i.nt  ol  saturation  are  prol.al.lv  hut  little 


a  hinhl 


y  (lolomitic  limestone 


This  stone  is 

TiH.  ratio  of  calcium  ca;i.ona;;';;:;;":x;;'"'  I""  "'"•"  "■"*■  ''"'••■""^•• 

'^  '  •  '^  to  ,.  whereas  in  this  stone  th^i     rV^tT'^^h  ^'  T'  "f';"''^ 
P^nentago  of  .errous  oxide  is  responsil,  '      '  rh  ■  .  •^'"'.'''-■'•"'^■^•'v  '"Kh 

the  tc.ndencv  to  change  in  ,ol  „  ^'"^  "^^' ^"•"""'-''-yellow  colour  and 

soluble  matter  in.hV  ,e      h  7'"""''"     ''"'^'-  ''"•«'■  ^'"""""  "f  i"- 

"^^'  ->-•  The';;:;;.;::- 1'  ;:;:!^;;  s: -;'^:'">  --''-"-^ >  •■■^-^--er  of 

Talcium  carhonate ''•■'r  cent 

Maiiuesium  carhonate,  50 -62 

Ferric  oxide ^f)  ■  62 

1-"errous  oxide 0-07 

■Alumina ()-,?2 

Soluble  silica '••,?<> 

Insoluble  matter "-16 

v.  11-60 

rather ':,],.rand^-™f  -embles  Xo.  ,05.  in  its  upper  part  but  i,  Is 
-  ■  !  -.ta   more  of  rhe  Yellowish  component      Towanls  the 
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I;;;:":;.;!;;:- «'^  "^  ••'•"'•  •••  -•  -•'•  -  i-r„u..ii..,...o„.. ,.,  n...  „..„„..., 

N...  1050      A  h,.r.|.  ti.u-Kr..inf,l.  ,.„„,.,..■,  ,„,k  of  („„. ,  rvM..lli,„.  sir,,.- 
.ur<-    .no,.  ..,  „.  „,,,   ,,.,,,,.,„.,„  ,„„,  ,..„„^^   ,„,„,..,„..,„^       „      :;     - 

N...    KbH  iMU   ,,..., .lour  i.  „H,n.  vdl..u   ..n.|  1...  .nvni^h       11,..  „  ,         , 

|)r<.|Hr.K...,r,.,|nul.,l.>.>in,ilart..  ,h..s,  .,1  \.,    lo^N  '    ' 

\u,    1000.     Th..    ,.-,ual   M.Mu.    M,I.M,.n.v   i,   ..    .nu-.r.Mn..,!,   ..„„„.„•, 

thr  Hu.Nnn  H.iv  r,,ilw.,\  .K>rril.c.l  ,,>  .\.,    1 1  '7  .,„  ,,,w  in"    1  ,  .  I 

?; ;;:  ..In.;:^::  "■ - -■  '■- ■'- ^•- ■'■■- 

Xn.  lOOI.  -A  >„||,  apiMRMlly  i,nn-.r>  >..,l!inr.  ,,r«ill,„vn„.  ImuMun,. 
-ry  ,l,-„„..,lv  ,n,.,tl...,  i„  «n...ni.h.whi...  an.l  l.n.uni.i'v..,,,,.  ..  :„  :  ' 
lHl.Klu.r,Mr..an...xu.„.iv..|v„i„...l.  Th..  >,.,„.■  i,  .i,,  „„.|  „„,.'  , 
of  no  promisr  as  a  luiildinK  niaK  rial. 

Tlu.  l.S-i.uh  an.l  ,h..  18.i,„l,  l„.,|.  ,r..  .ho  lavouri...  u,u.  for  i.„il,lin. 
purpoM.:    ,h..  .ton.,  i.  n.os.K   n...,  i„  „„.  ,„„„  ..,  ,„,,,,.  ,„„  J,„  .,'  « 

<MrI.stoni.sh..vHKTn,n,  from  .1,,.  IM-imh  i.c.l 

h,  ..MrrvinK,  h..l..s  20  f....,  ,,...,, ,.,.,  .„„k  4  ,,.,  ,„.,,  ,^,„„  „,,. 
4  to  .  f..,  ,„,„,       lH,,.,nnu.  i.s  use.l  as  ..xplosiv..  an.i    ,1,..   whol.   f  J 
l>iown  down  on  till.  Iloor.  '"    '^ 

The  (■(|iiii)nicni  at  tlir  <|narry  is  as  lollows:  - 
Po'urr  House. 

Kicctri.-  ,nrn-ni.  rca-ived  at  1.^,000  v„|,s,  passi-s  1,, 

1   transfornt.r.  Packanl   Klrrtric-  („„  ,„,I  ;,  r,,|„,,,,  ,„  _,  ,„„ 

shop'  "■^'"^^"■■""■"  '■'■''"'^-   ""■   "'i'-l  <-™,    ,u   55.)  vohs  for   m.ul.in.. 

C-a.hlrl':;;!'/;,;'"''''^-'"""'"^  """•"  ^■■"■•""-'  '>'-'<--WlK.U.rC-o.,  St. 

.?  i)oilcrs,  226-fi,p.,  not  now  in  use. 
.^   J   '^"-'-P.   engine.,   Chandler    and   Taylor  Co.,    In.lianapolis.   no,    now 

12   irl. ':;;r^^'"  •'•"•  ''""  ''■"^'^'  ^—   '"•■   '^  "-■  --"  Oiin<k.r, 
Crusher. 

2  Xo.  .^  C;ates  crushers,  Allis-Chalmers. 

1  Xo.  7]  Cates  crusher.  Allis-C^halmers. 


'6  Harl  convcrtilili 


1- 


iron  air-dump  cars,  King-[., 


uvsoii. 
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{>iiiirry. 

R..n.i  !i;nk ''" '"'"'■''•  •""■ '" '"'■•'""• ' ' '"'  ^"""'> "'« -"•■""  "- ^ •  ••'"■•<••••" 

1  <li<iri(  .Irill,  SiiiiuiiN-Scliiickrrt  WVrki'. 
I  Ml  k  .iriil  14  (|ii.irrv  i.ir>,  liuriM'. 
1    '(-Ion   derrick. 

.l//,v(W/r///('r)/(,v. 

<  .ir  and  Iiliicksniith  >li((p>,  nttid,.  ,.|c. 

>.aMn!r  '■"''''  "^  """"   '"  ■'  ^'""  ^"""   ""    '■  '' '^-  •"   "'•""V   M""M...in 

^ov.ntv-tnr  nu„  „r,.  ,.1  ,.r.Mn(  ,.„  ,|„.  p,y  roll.     Th,.  .,al..  of  «a«c-s 
i>  .1^   lollow s:  •  "K* -^ 

\f  ";'"'•'' S2.25  ,HT  .lav  of  10  honr>. 

.'■■'"  ""•" Si.,S().S2.75  per  .lav  of  Id  |„..,rs 

'■■"^""••■'■^  Sl.>..pcrmonth. 

(  ru.lu.,1  stoMc-  i.s  .old  ,„  ,|h.  n:v  ..f  WinnipeK  at  SI. 10  ikt  sanl.  f  o  h 
...n.pfK.      By   an   arran«..nun.    with   o.lur   pro.lu.vr>  of  .rMslu.,!   s,o,u.' 

m;;::;;.;:"""-  ■"■  ■  ^""  "■"■"  '■"'^"'■•'  ""^"-  ^"  '•"  "-■  >-  -'•  f-' '  sU: 

Sin.v  th..  ,|uarry  «as  op..,,..,!  the  pro,lu.ti.,n  of  .T.i.h.,!  .s,on,.  ha^  Invn 
as    I  (flow  :  "^vii 

rW6-n7,l<;.S  nilm-  vards 

l'>07   -  55,466  „ 

lOOS—  64.8«,i  „ 

\W)~  6,. ,529  „  " 

1910  -  62„?71  ., 

1911  -  89,119 

1912  -  «0,7«9  .. 
191.?--  o5,927  „ 


Total  to  191,?    -599.279  ciihic  yards. 

In  ad.lition   ,o  th..  above,  about  500  .-onls  of  nd.bl..  h.,ve  b..en   .ol.l 
-n  e  th.M,uarrK..  wc.re„pc.„e,l.     As  an  o.vanM.I..  of  the  c.ttKien.v  of  the  n.ill 
|^...n  n,for„,..<l   that  670  .nbie  yar.ls  were  crushe.l  on  Mon.lay,  June  22. 

The  elevation    known   as   Little  Stonx-   mountain    lies   to    the   west    of 

tCT'  ru"'-  ""''"■'■■■  ""'■'^"'  '"■  '"'"'■  "'••"«  '-^'  "f  "^  -—  f- 

.?4,  tovNush  p  II.  ratige  2  east.     Operations  were  .arrie.l  on  until  theexeava- 
tu.n  was  about  1,500  feet  ..uare  when  they  were  dis.-ontinu...l  .^  Z^^t 

0  he  nKreasu,«  ov..rbunlen   to  the  w..stwar.l.     The  Kcneral  appearance 

01  IH.  se.„on  su,,es,s  the  strata  at  Ainlale  as  the  be.ls  a^  tna.  e  u^     ah  " 
natn,,  hne-Kran,..,l  linu-stoue  ,1067.  an.l  eavernous  stone  M06S     dth     "f 
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which 
The  St 


may  l«.  ..I)t.um-.|  in  l.tv.TN  ..f  IM  i,„  h 
oiif  is  much  fr.i'  iiin.l  in  .ill  d 


<■>  <ir  .v.ii  niiirr  m   ilii.  kn 


in  main-  plan-  l.y  nd  sh.iJv  Imi.iIs 


iri(  liurw  .iriil  ihr  |.iv 


<r«  .irt-  M|),ir.il«<| 


Tlu'   Inlj 


<'liarl»->  l».  K.lpin  ul 


owiiiK  soMuuh.ii  K<n.r.iii/.(( 


m  ll.      «)\(  rhlirilrli    Ml   il 
^  in.      Mard,  wliiti.,h,  t 
Ul.      flani,  ujiiii-h,  ti 


wa>  III  rliarnf  <>l  lilt-  .i| 


'Hull    W,|,   ^;iv,■|l    I,,    „„,    |,y    ■^1, 


•r.iii(m>  lor  iii,in\   Mar-. 


If   Ufsl  I. 

iiic-yr.iiiud  Mm 


f-tllllC, 


12 


\'H)2. 


in.      MnttL.I  l„.,|.      I  M-.I  l..r  nirl 


in-Kraiii(<|  liiiii-sldiH'  in  ihin  ]n,U 


"IK.      M),m()  |i,„,,,|  (, 


l,S 
<>  in.    -Solt,  rr<|.|i>h.  fc 


in.      Hravv  ninii|,.,|  |„.,|.     (>,„|„.,| 
in.      Hfa\v  |,.,|  |„.,|.     (■,    ,|„,,| 


.<  It.     Solid  hfavy  lu'd  of 
'li.in  the  white  1k(1.s.     (■rii>htd. 


rru«iiiiui>  l.ixcr. 


M'lloW  i>l|    -.lollc.         [■] 


•It   made  in 


i-y  to  work  ,ind  M.liir 


ll.i.k  1 
s.oiK.  d< 


12  ft.     A'arial.l 


1-  Ih(I>,  oI  \ 
'III  iiMially  thiiiiUT.  \] 
"(•>  not  (oiiicoiit  in  .,  inr 


•  'i.'W  cacrnoii-  -I 


I'arliii).;  pl.nif.,  .ire  \ 


OIU.,    -.o|||(lllll|.>    I 


«o    |(.,.| 


t.^  II.    m 


III  lavor.ildc  I 


cry  irrcyiil.ir  .iiid  ilr 


(I  i^  tl 


lie  >hal 


he  ii|)|Hr  8-in(li  hcd 


or  coiirMiin. 


le  same  a-  the  iippir  lied  ,it  S| 


vvas  used  for  nil.l.lc.      Mr,  Kelpinthink>tli,ii  th 


of  the  .^-foot  li|.||  i 


tl 


11-  same  piirp<,se.      .Main   tl 


mcili.iiily  |„.|o\v  III.'  ,S-iii(  h  Led 


<in>  moiiiiiain.      The  la\<.iiral.le  | 


)ari> 


these   l.iycrs.     A 


ii>iis,tnds  ol  tons  of  riiliM 


were  also  ciiip|r>yed  for 


w 


innipei;. 


n   example   niav   \)< 


e  were  ol.i.iiiicd  fn 


seen    in    the   waterworks   luiildi 


•m 

iiK   in 


it 


"Vcrliiirdin  i.>  i 


is   iinlikcl>    ih.it    this  (| 


u,irr\-  wil 


ic  westward  would  reiidci  tl 


i^.iin    l)e  worked.   ,i>   the   | 


Tlic  .stone:   \,,.    1067.     I- 


c  cost  ol  e.\tra<  t 


iea\  V 


'luarryat  .Airdale  described 


sseiitially    the 


ion  loo  hii;h. 


on  pa^e  74. 


same  as   .\o.    1064    f 


rom    the 


M..un     n  ,     ,  ';  :'  "''''-■  """■■""'"  •>"*•  '"^^  ^"-  "60  from  S.onv 

':::i:;:!l:r"  "'■'"■^■•"-  '  ^•""«" '"--'- — "-.■  iin,>..si,.ie  fo: 

Lillh'  Sh»,y  Mountain  Quarry  Company. 
quarry  has  not  been  work^l'i^iMi^,;!;;:'  "  "^"^""'  '"  "'^--''^  "-'  ^^e 
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Mitnitohii    niiiirri,\.    /  nil  It,, I      li       i.      i  .      ^      ■, 

Tl-  '..urrv   ,nl.|  ,.„„„  .,„..rrv,  .,.   ,hi,  ..,„„,,,„.  j.  ,.„„,,  „,  „ 
Slrippiiin  >liKlil. 

''':x'1;^!;.::;::t^^^^^^^         ^  •"...„. 

'■^    i".      H..r.l    ,„n„|,.,|   Ii„u.s,o,K..   .•av,.M,.u.   ...^ar.ls   „.,,.      This   |,..,1 
1-  iMT.iM.ni    rti   l,„il,   ,|i,.,rrics  is   ,|,„   |„.  ,    .,     •  , 

^  ^''of ?l!!'!x"''  'r:'"";  "•  '""^  '"''^-  ''^'^ ^""-  ^^ --'- ... .!.... 

of  Iho  1«  111.  1„,|  in  ,|n,  ,.j,^.  ,n,,,rry. 

■  ■  ■  •„  ,,•''>'  '''•'' ^  '"^^■''  '•^'''  "'■  "»■  '•'■»>•  .luarry  is  „ot  ..l.s.Tval.le 
as  a  .hstinct  H.ra.um.  hut  i,  is  rcprcson,.,!  l.v  part  of  the  2  feet 
^^..-•.  or  .s  in..hi.,e.i  in  the  uppc-r  layers  .,f  th'e  i.n.ler   •  nR  I 
ro.  ks  «  hu  h  are  here  n,„re  .  aleareous  than  in  the  other  „uarry. 

ontirdvu'k'"  ';;'^"^^';I  '•-'.''"•  ">'•—•  iH-cls  of  t.-e  city  „uarry  are 

.at^xr--^^^^^^^^^^ 

Ih.  st..ne  breaks  with  a  very  irregular  fra.-ture  an.l  is  ca^•ernou?i:f ^laccl' 
r„l,l,lr   „  may  he  „, :,  ,„  \V,„„i„,.,,,  d,»d,  h,  Umnii^.g, 
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4  ft.      Il.ir.l  while  M..nc  ill  ilii,i  |.,v.r> 

17   in.     Il.ml   ,„o„|..,|   li„„.„M„..  wi.h  ...v..rn..„.   ,..,.:   „,i.  mthw  „, 
r..,,r..M„,  ,h..  t5.i,uh  I....I  „i  ,1...  ,.,lur  .,n..rru. 
■  n.      M,.nl...|  |i„,     „         ,„„  ,,^„^,.,,  ^,,,,  ^^^^^  ^^^^^ ^  ^_|^ 

^f.n.-  of  ,1,..  ,„.nl,,r  U-,|  on  thr  far,,  of  ,hr  .....„....,!„ 

,Mrl",«.     "'""■  '^""■'•■''"'•''    '"''^  -f  "'■"-""-•  with ,,,.,v 

:;.™:';!r:r;!r!.::^r'^ ' ■ -'*'i- 

■  -.  r.iiinf  -  1. 1st  ol  the  (irsi  nuridi.iii. 

On  this  pn.iKrtv  and  in  it,  vi.iniiv  the-  stone  is  ,-ov,.r..,l  l.v  ...        ■•  . 

::r  ■;^.::;li:- T,;:-: rv^  -tt'  ---'  ^"~-  ;t 

war  I  mu.h  ston.-  is  availal.le  but  th..  ^;reat.s,    easilv   uros    [        ,'.    7 

A  section  at  the  northeast  an^le  of  ,he  ,,„arrv  is  as  follows:- 
10  in.— Cavernous  limestone  ilOf.,^. 


1   ft.— More  uniform   liniesione.      Often  in 


l)e«ls  (KM). 


4  in.-SMnilar  to  I0f,4.      Presents  1(I6.S  in  places 
I  ft.— (  axernoiis  bed  like  1()6,^ 

'  "„,',;;  ioM  i;,;,r ■ ' -  ^' ■ '««»» .«,. 

4  in.— Cavernous  stone  like   106.^ 

A  section  on  '  si.le  of  the  .juarrv  shows:  - 

.<  tt.  -Stripping 

^  It.— In  .?  Ijeds.     Resemhles.l()64. 

2  ft.-Iiiiermediate  U-ds  like  1()6.S. 

3  ft.-Cavernous  beds  like  106.^.     Softer  towanls  bottom. 


1 1  n,UKlu,ut  ,l,e  c,uarry  .hc-  same  ,H-neral  types  .,f  s,o„..  are  presen.e.l 

'■c,    axerncus  layers,  un.forn.  layers  an,l  in.er.ne.liate  lavers.     There  is  ni 

constant  se,,nena.  an.i  the  l.e.ls  se,.„,  to  vary  in  or.ler  an<l  ,i.  repea  n    |   e 

ron,  6  .nehes  ,.,  1  f.,,.,  in  thickness  can  he  obtained  an.l  even  hi  vier       'e 

from  parts  of  the  I.nver  eaxernous  beds.  *" 

rhi,f'^'"'.^"'""r"*'  '■''"■-■  '''■'''^'"'■"'  '""'  "'*■  f'"-"'^"-""  is  much  broke.        Th  • 
ch.ef  system  o     „„n,s  strikes  S.2.S°  W.      I  have  no  kn.Hvie,!,..  of  tl  .     ,  . 
aureate,  depths,  b.u,  jud.inK  fn.n.  the  nature  of  the  lower  avers     . i      ^ 

solter  and  v.ith  .i  Kreater  clay  content  at  lower  levels. 

The  pn,p,.rty  was  fornierK  connects  by  a  spnr,  2\  mile,  lon^,  wi,h  the 
C  anad,an  I'a.Ku-  ra.Iwav ,  but  the  rails  have  been  renu.ve.l 

A  small  jaw  crusher  by  th.-  .Austin  Manufaclurinu  Co.,  Chicauo  is 
wirn  noists.      |  here  is  no  production  at  present 

nrevS^'  I'T   ^'-   ^T'     '^  ""'^    '""-^rained.  .rxMalliiie  .ioluniite  of   a 
P-      I.HK  l-Kht,  pmkish  Krey  colour  and  indistincK   moule.l  with  .reen  s 
-u-K^    u-eous  matter.      Ihe  mottlin,  is  very  line  and  in  coi,...,uence  t   e         . 
ptdT'"         "''''■''";"•''''■"'  ^'"- ■"•<••-•      »  is  a  n.UKh  stone  and 

.rey:::;o:rt:id;i:;;:;;;';;:^;:i::;:'-^^i:ri'-^^^^^ 

r>f  ,u  ,         ""'l'"i  siriiciuri.      I  nis  is  a  more  uniform  rock  than  anv 

o    the  samples  from  Stony  nioun.aiii  but  e^•i,lence  of  mottliuK  i^  no      1- 

'     U-      '  1h;  iH'd  1.  not  continuously  of  this  character,  for  places  occur  where 
e  stoi  e  IS  much  softer  an.l  hue  mottled  i„  .rcen  and  red.     This  par         M 
shows  the  hue  crvstalline  structure,  bu,  i,  i.  doubtless  argillaceous 
but   i^'i    "r'T,?"  ■'^"''■''•^'"'•^'  "f  ""'^  ^"•"^'  is  very  like  thai  of  .\o.   1064 
l«'f'-^.      1  he  stone  seems  to  be  softer  and  le.ss  tough  than  .No.  1064. 

Kelly  Bros,  ami  Mitchell.  Sloty  Mouutah,,  Ma,,. 

learnS'nruT"  ""  "''''^"''  P™^"''''^'  -Himerated  below  but  I  haxe  not 
•crncd   that  an>    .nous  attempts  at  quarrNing  have  ever  been  made- 

son,.         \        "'"''  7'^^^'^'v-^-^5  feet  of  the  most  northerly  1,000  feet  of  the 
southwest  quarter  of  section  12,  township  1.?,  range  2  east 

12.  tlwnl-;  ;r:u;;r":a:t'" ''''' "  '"^ ''-''-'  •"-•-  -^  ---- 

^c)   Legal  subdivision  1  in  section  14,  township  1,?,  range  >  e.st 


7.S 


Aiuhni' allies.  Winnipeg,.  Man.  (Sir, 


ly  MoiDiiuiii    ,\f. 


(IN.) 


mall  amount  of  >innf,  somi-  of  which  I 


purposes,  has  Ikim  taki'U  Ironi  tl 


las  Ikcii   u:,,.,]   |',,r  |,|,i| 


Th( 


township   1,?,   raiiLH'  2 


"St   southfrU     K)  feci   of  tl 


11'  i-asltTii  side  ol  1 1,,,  loljowiny  properly 


liluii; 


U'  iiorll 


si  reel,  A^ 


K^'  i  I'.isl.      l\\ 


<uiawa.) 


r.-l   (|iiartfr  of  seel  ion    11, 
extern   limit   ,.    -luarlcr  xriioii    lo   Alfn-il 


.\cll  Ishislir,  Sl()>iv  M< 


iiiiluin.  Mil,,. 


Stone  has  been   raiseii  on   the  f 


Th. 


north  half  of  the  north  half 


ollowiui;  property  for  li 


township  14,  raiijie  2 


it  le,i;al  •~ul)(li\-i-,ion  S 


east. 


me  liLirmnj;:   - 
in  -eel  ion   1 1 


I 


John  Cintii  and  Son.s,  l]'ii,„ip, 


'<■''.  .\l(t 


The  followinji  properties  are  I 


hceii   (lon( 


H'ld  liv  this  tirni  I 


'tit  no  <|uarr\  inn  lia>  vet 


The  south  half  of  the  north  half  of 


I)iece  al)iiliin)i  the  Andrew  (  .illies 


leiijal  siiii(li\i^i,in  S,  al^ 


■"  a  rectaiii^'ular 


street  on   the  north   {') 
i-haiiis.  14  links  east  and  west 


I)ropert\-  on  the  south  side  and  \\ole>|, 


1'  res;  8  ehains,  ')7  link,  north  and  south.  ..nd   II 


i 


Ira  .Sinitton.  .\,i.  I J  Bank  of  Ih 


millon  hi(ildi„-.  Winnipr-.  .1/,, 


Mr,  S 


4,  township  14.  r; 


■Iratton  holds  (|uarr\ini; 


but  as  far  as  I  could  ,is 
was  not  \isited. 


iii;e  2  east.     S.iniples  li,i\c-  1 


rights  on  the  souihe.isl  (purler  of  sect 


l> 
certain  ver\  little 


•  tained  from  this  t 


ion 
oc.dit\' 


work  h.is  been  do 


Th 


e  properlv 


The  followi 


IMK  analyses  of  three  samples  selecK.,!  at  random  I 


given  me  by  Mr.  Henderson  of  the  \Vinni|)eu  I-uel  ,,nd 


\.i\v  lieeii 


Su[)p|y  (' 


II 


-OSS  on  itjnitioM 


Watet 
Silica 


I'er  ( till         i' 

4() -,•!.=; 


HI 


ercent      I'er  cent 


Al 


umin.i  and  iron  oxidi 


l.ime  (oxide  of  cal 


45  87  4.V40 

"15           0()8  0.20 

0-64           ().<)()  2-30 

O'JO            l.f,6  1.24 


ignesia  (o.xide  of  m; 


'•;'"'"' 'MO        M)-m        .M\-U 

'«"^'^"""' 21-44         20-78         20 -5.? 


Kelpin  Bros.,  Winnipeg,  Ma,. 


It 


., posed  to  ojieii  a  (iuarry  for  i  rushed 
the  .southeast  <|uarter  of  section  4,  •  -wnship  14 


stone  and  building  stone  on 
range  2  e.ist. 


% 


J.l 
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On  this  property  ahout  60  acres  are  nri<ti,-.II,.  f.        .       •      ■ 
upper  4  feet,  as  reveale.l  in  test  .,ir     i  i  .     "  "'  "  ''''""S'      '"''^' 

«tone.     ThJ  lower      fee    seen  .  ?' ""'  '""■"'''''"  '^'  ">•  ^'""ntain 

posed  ,ine  of  Tut  .^Se  i!;  i! ':;;';  -;—''•'"-'■-"■ .  '^'^  .'- 

will  pass  close  to  the  property  ^^ '""""■^'  "^''''''-  '^^^^^^y 


Lime  t.  les  of  the  Silurian  System. 


bedded  with  sha  e        ()u    r    r    f ':      "\  '?''""'''"^  ^'"''   ""-'-»-   ''"ter- 

locations.  '   '  ''"''"  ""'  '''^"'"'^^  ^'^  ^'"V  roasonahiy  accessible 

In  Manitoba,  the  Silurian  rocks  occupy  a  broul   beif   i„    ,. 
immediately  to  the  east  of  I  a-.,    w  '"    ''^^'   ''^'^'"1 

increases  in  width  to    he  no  ihT,      '""'^^^"^'f.  a"<l  Manitoba.     The  belt 
VVinnipeK  nea    the  nu  uth  e  S     iTi  "'"""'^'"^  ^'■"'"  "^'^^  ^'•••^^'  "^  '-'>^^- 

of  any  economic  interest  are       Stomw  .1        .  r    '  """     '"'''^'''^''  '''^"'''''' 
of  the  Canach-an  Puifi  •  r  n-U  ^'""7''"  l'"^'  ^'""*""  ""  'he  ArborR  branch 

la.es.  and  J  ^:i.Z  .^Lt^Z^ii^      '    '"^^^'   '"'   ''"  '' 

fine  '::t;:;n:::j:^::nS"rner •;::;^;^?^ r-"'^  -  -^ 

^-nuently   presenting  an    extren^lHl -J  ^r  ^^  ^^^'i^^^""*^  ^'•^'^ 
types  .ay  be  recogni.e.l-,,)  a  hani,  r.u^l:;Z^ZJ"Z  T 
fine-gramed.  massive,  ahnost  lithographic  va  ietv     A        tvl  u    u    J 

crystalline  structure  is  ronrsnr  ,.,1  J  ^  '       '      ^^^^  '"  '^'^'^'i  the 

much  softer;     fiTafirJr'ined      *'^^^Vr'"  ""''"'"'^-  ■^"''-'^  ^^ 
pink,  red,  a.id  chlxola':  cS::  '  '"-''''''   '"'""""^-   '''^^  ^""^'•'^-'   -'^h 

saj^h:::r':.-s^.:^^^^ 

x^;;:  ^rir^o  chf  ,f  ^^'^'"'^''--^"'^^-^'^  •^'- -^^^^ 

point  of  view      The  f.uh,''       """"''  '''"'''  possibilities  from  our 

line  of  the  Hudsl  Ba    r^'r:";-"?  T'  ""'^l''  ^^^'"'"'^  ^'^  -"-^  t^- 
lake.  -  ''^  •  P'>'^t'"'l^>'-ly  near  the  narrows  of  Cormorant 


,=•/,",         ,^i^'m;<«  a, '■■1 4nri  ■/* V =^'  . ' ■  •  ''  -■■■  ■ '  *^ 
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Ft  is  pr..,K.si.,l  U,c,m>i.\vr  thoso  Silurian  hmv.Umv.  a>  lMl.,nyi„i;  I, 
folI.nvinK.  more  „r  k-ss  .ii.ti.ut,  «...,gr..phic..l  anas:    - 
Stonewall-C.iinton  ar.^a. 
Iinvood-Hniadvalli'V   area. 

Lake  Wiiiiiipcgosih-Saskatiliewan  Kivcr  area. 
The  Pas  area, 
'•"isher  firanch  area, 
adson  Bay  K.iilway  area. 


I  tin- 


i 


Sto\i;\v.\i.i.-(",im()\  .Arica. 

Silunan  strata  occur  un.ler  a  sIIkIu  Mripping  innnediatelv  t„  the  uorth 
o.  the  ^dh.ge  of  Stonewall,  within  the  lin.its  of  the  n.unicipalitv.  on  tl... 
southeast  quarter  of  .section  .^6,  township  1,^.  raUKe  1  east  of  the  first  nterid- 
un  on  the  southwest  (juarter  of  .section  M.  township  1.?.  range  2  east  an,l 
on  the  northwest  c,uarter  of  section  .^0,  township  1.^  range  2  east 

The  avadal.le  stone  is  .letermine.l  by  the  amount  of  stripping  whi.h 
^J^anty  along  the  north  and  east  si.ies  of  tlu.  eleva.e.l  tract  on  wLichS  o  e! 

e'c  wi  '"?  ;  >  """.""r^^.-  ''^■"  "->•  '-  -«-.led  as  a  strip  about  1....,., 
fc  t  u.ie  stre  ch,„g  u,  the  torn,  of  a  semicircle  around  the  north  and  eas, 
l^es  of  the  vdlag.  .or  a  distance  of  about  a  n.ile.      X.^^.h  and  east  ol  tilil 

as  the    .Kk  surface  had  bee.,  eroded  before  the  present  soil  was  deposited 

mcnt  on  the  v.llage  must  eventually  put  an  end  to  ..uarrving  operations 

available  stone  and  the  properties  of  ,he  chief  operators. 

A  general  descending  section  of  the  Stonewall  strata  is  as  follows:— 

2-8  ft. — Stripping. 

10  ft^-l-pper,  light  cloured  dolomites,  sometimes  3  feet  thick      TheM. 
beds  are  frequently  of  less  e.vtent  on  account  of  surface  erosion 
Ihe  -^tone  IS  used  for  lime  burning  and  incidentailv  for  building. 
(Sec  No.  1002,  page  79). 

2  ft.  6  in.-.?  ft.~Hard  beds.  (See  .\o.  1003.  page  XI  ) 

1  ft.-Red  bed.     This  bed  is  of  hard,  nodular,  shalv  <loIomite:  it  is 

laiKV  continuous  and  forms  the  floor  of  the  major  e.vca  vat  ions 
6  tt.-Heavy    grey,  cavernous  dolomite.     (See    .\o.    1004.    page' 81  ) 
»  in.— (.jrey  shale  passing  into  the  beds  below. 
9  tt.— Red  shaly  beds.     (See  Xo.  1000,  page  80.) 

2  ft.-Light  coloured,  sandy  beds.     (See  \o.  1001,  page  80  ) 
y  in.— Similar  .sandy  beds  but  of  redder  colour 

30  ft.-Fino-grainc-cl,    green     and     pink,    argillaceous     Innestone    or 
calcareous  .shale.      (See  .\os.  lOO.S,  1006,  l()07a,  1008a    page  81  ) 


I   I 


*9")i9^ 


vm  .rra.ularl,utiu,,rlvv,rti,al   i,  is  ,„.,  ...  I   '        '"■  ^"'"""K  ''^ 

with  tiK.  ,„Mrrvi„,>  „l  Mu.u.     f    ;,  '"?"  "'"'  ^^""'•'  ""f  ■■"t'^rf..re 

hasalr.adyarn.,..d       tl't-'™ 

I  wo  n.mpanu.s  o,H.ra,..  a,  S,nn..wall  as  hHow,  '         ''  ^'• 


coiisistinu  of  .^ 


».,i:!:;:.nir.:' "-» »"■  ■»>■ '-  --i,,, 

I  lt.^-N,,l,  .ncrcasinjj  rapi.lK-  in  tho  west 
lS^.n^M  pp,.r  whi,,  |,,,,s,  (S.  Xo,  1,,02.  paK..  7<M 

_^f'.r,in.     Har,llH.,l.     "s... "x...  HuM.'pa,,.  81  ," 
I  111'  ()iu-l()i)i   rid  |)(.,|  ,,r   ii„.  1  . 

Main  lloor  (,|  (niarry. 
1  n.      R,.,I1k,1.     ShalylinHst.MU.. 
C)  II,-   (.Rv,  ra\en,()iis  jjcds  (1004). 

M(;,,r  (if  (Ici-por  (|iiarrv. 
>S  in.  -(;riy  shale. 
'>  fl.  -Rod  and  shalv  beds  nooO) 

i''...:'™;:;::::::":r"""^': ""•■"■• '"""■ 

<.-rr,-n,.,  ,,n«.,,,,,H,::;,;;':;;;™':™;;;;-|- '-" ■■ 

■^  ft. — Strippiiijr. 

4-5  ft    -I-pper  white  stone  in  thin  heds.     (See  Xo    10(P   . 

2  n:  I  i:L''f "  "f  ;;^  -'^^  --  ^^^^^:^^:^C:: """  "•' 

.?  ft.  -Similar  white  stone  but  less  solid  " 
•<  It.-l  he  hard  bed.  (See  \o.  100.?.  pa«,.  81  ) 

fPlate   X\  III).  "'  ^'"''  '"  ''^''  -"thea^terly  ,Iip  of  ,1,.  beds 

2— A  property  about  1,000  feet  bv  SOO  f-.,.t  i   •  ,      . 

The  ciuar.v  is  advancinsr  east  •  n  l         "   ■""*/':'^'  '>'"«  "'"■"'  <'f  '-iHv  street, 
by  ..00  feet  in  si.e.T^  :::;;^"'.  "f  '*"    '^  ""^^  approxitnateh-  300  feet 
.c  ^ral  scctiun  ,s  the  same  as  that  last  gixe-,.  but 


: 


Fig.  4.     Sketc 


Fig.  i.     Sketch  map  showing  the  quarry  properties  at  Stonewall,  Man 
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th.-.liponiu.  r.„k  i,  r,.s,.l,i„u  i„  ,,„  i„,,.,„.,|  „r,,.,.,n,:  M  .In-  l„„i,  ul  ,1,.. 
quarry  thw  slrippm^;  i,  mow  ,il«.ut  H  let. 

Tl...  jointi„K  is  v.Tii.-..!  Inu  v.ui,.l.lr  in  .lirr.tion:  M.r>  uf  j.,ini~  «.Tr 

-?  -A  „n.,Hr,y  ul  I„  ... t.-.  lyin^  ,„.r.l,  nl  V.,un«  Mr.,.  ,m:.|  ...m  .,1 
Mukfy  av.,uu.:  .,  ,>  ul  ,ri..nM.l..r  .ha.H'  w„h  a  fn.nta,.-  uf  l,;,.u  |...,  .,„ 
\ou„,  .,r..H  a„.l  1  S.H,  f....,  .,„  Mi.  k.y  av.-u...  Ih..  ..uarrv  r..a.  h..  in  . 
s..uth..a-,u.rlv  .Lrecun  alun«  ,he  ...I,..  ..f  ilu-  a^ailal.l.■  Mu„..  ,„  «i„,i„  ,„ 
k-et  ul  N  ,u.M«  str..,.t :  „  i.s  alH.u.  6(»(»  I....,  |n„^;  ..n.l  „f  a  ,i„„lar  wi.lih, 

■Hu-  c-:uav..tiu„  ..x,..„,|s  ..nly  ,hruu«l,  ,1,..  npinr  uhi...  l....!.  ,..,.1 
hard  .?-f.K.t  l..,l  .luwn  tu  ll.e  ..n.-fout  r.-.l  lav.r  uhi.  I,  fur,,,,  the  ll.,ur 
scctKin  IS  as  IoIIohs: — 

5  ft.     Stripping;. 

H)  ft.     While  |)e,ls,  sumctiuus  ,<  firt  thick  i  l(MI2l. 
-'  ft.  U  in.     Ilar.l  1,.-,|.  thi.k  an.l  thin,  variable  ( lIMUi 
A  .Inl    hul..  un  uneuf  the  pn.p,Tties  shuws  the  se.,M..„.  .■  uf  strata  frun, 
the  ll.x.r  .)f  the  . marry  tu  be  as  ln||.,w>-    - 

1  ft.— The  red  bed. 

6  ft.  6  in.     Stune  like  .NO.  11)1)4. 

'^  ft.      Ked  sh.ily  stone  lik.'  \<i.   looo. 

2  ft.— Sandy  limestone  like  \u.  l(>ill. 
9  in.— Similar  to  above,  but  reddish. 

^0  ft.-Fine-Kraine.|,  arKillaeeous  limestone  ur  .lulonntes  i„  .|iiT..r..nt 
tints.  Ire,,uently  mottled  with  pink  an.l  ^re.n.  The  sto„..  .,n.. 
foot  .l.mn  IS  Nu.  1005;  14  feet  <•  ,wn  i,  .\u.  I0()„;  21  feet  down  is 
No.  1007a;  and  M)  feet  down  is  .\.,.  I0()«a. 

(100.  )  are  the  onK-  la>ers  removed.      The  upiu-r  stone  is  ..se.i  „v.mK   fur 
hmc  burning   bu,  rubble,  a.ul  ..e.-asionally,  cursinK  stone  is  ma.le  fr.,m  it. 
The  hard  be.    ,s  mueh  tr.„t..red  a.ul  shows  skins  on  the  fr.uture  fares:  i,  is 
useful  ..nly   lor  the  pro.lu.ti.,n  .,f  ,  rushe.l  s..,ne.     Huil.lin.s  eonstru.ted 
of  the  upper  stune  are  ..t  a  h^ht  buff  colour  with  .,  ten.lencv  to  bcrome  ure^• 
on  exp..sure.       Irun-staining  is  observe.l  in  ph.ees  an.l  the  ru.k  f.ue  h      a 
n^g^..ppearance.     The  L.nd  Titles  building  in  St..newall  is  a  koo.1  example 
but  m  this  structure  the  sills  and  lintels  are  of  Tyndall  st..ne  (Plate  XIX) 
The  stoue:   X„     1002. -A    fine-grained,   whitish    ,|olo„,ite  with    little 
e.den<e  of  crystalline  structure;  it  is  slightly  pitted  an.l  fine  .-averno '.!: 
h.   dressed  surfa.e    is    greyish-white   and    fine  mottle,!,   with  a  slightly 
darker,  mure  ,K,r.,us  base  and  compact,  lighter  c..l.,n,..<|  .pots      Th.    fine 
pitting  ,s  consp.cu..us  un  sm.K.thed  surfa.es  btit   there  is  no  evi.lc.ue  of 
Plucking.     The  stone   resembles    Xo.   1160  from  the  Jackpine  ridge     ea 

average  ol  that  stone. 
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Thw  ,     ,1,..  ..niv   M,„,..  Iniiii  ,lu.  S,.M„.,.ill  .,„,.,,,..  „f  ,„,p,.r,;,i„.,  f„„„ 
-r  |..  in,  „.  v,..u   ,1.  u  ,.|,„„.  |,,„  ,,,,„  ,^,.,1  ,,„.  ,  ,„.,,,;,,.^  ^^^_^^^_^^^^       |_  ^^^^ 

•'  •'■"''••;;;V  '-  nim  .i.,v  „„  .■xp.i.ur..,  as  the  S,.„u.w,.ll  Mh„„Ih„ii..  huilt 
.'l"'>"  I"<',s  ,-  .iark.i  ai.,1  more,  uniform  in  .olour  than  the-  .uu  I.,„„|  IhU.s 
nuildiiii^. 

\...   I'HHl       A  .M,f,,  h„hly  ar«illaa.„Ms  linivst-Mu.  or  <lol.,ii,it,   oi  a  vn- 
va.linu  ,,.,1  ,,,|,,ur  l,u,  liiu-.l  ami  l.lot,  hed  will,  li^ht  ^rcvnish-^u-y. 

No.  1(1(11        .\  .,...1,-  ,,f  ...MH...,|in^lv  ll„..  ^rain  an,]  crvMailin,.  Mriirture 
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stratifuati„n  an.l  shows  sUkIu  ,liff..R-n,cs  „f  n.L.ur  in  the  various  l.an.ls 
Ihe  .iolonunc  matrix   holds  minut.  grains  of  sand   in  variable  a,       m 
sotnetnnes  only  scattered  through  the  matrix,  l.nt  in  other  parts  presen     n 
sufhcent  amottnt  to  constitute  a  sandy  .lolonme  or  dolonitic  sa^tone 
It  has  heen  proposed  to  use  this  stone  for  huiiding  purposes  hut  the 
■vers  are  not  suljciently  exposed  to  reveal  the  .haractens  ics' .f      e  ^-nn 
t.on.     I  heheve  that  some  test  pits  were  stu,k  into  ,h..se  beds  on  the  op  o". 
SKle  of    he  track  but  non..  .,f  the  stone  was  used.      The  rock  is  f-.i       t  f 
an.i^p.obab,.  couK,  be  carved  but  its  wearin.  properties  do  It ':■;":; 

of  sill;!.r'""  "^  ""  '"'""  ^^""^  "^  ^""'^'  "■"""■  '"  ""•  '"'^•'  >— ""Ke 

Silica ''^'''  '"'"t- 

Carbonate  of  lime 24-56 

Carbonate  of  maLmesi  i  38-99 

36-62 

An  analysis  furnished  by  Mr.  Henderson  is  as  follows.— 

Silica ^f"""  «^'^nt- 

Alumina  and  iron  oxide "'^^ 

Carbonate  of  lime '  '  ^^ 

Carbonate  of  magnesia                                    5/19 

Water '.'.''.'.'.'.'.'.'.'.'..'.'. ^'''^^ 

Organic  matter. .                                         '''"'^ 

1-58 

fin     ^""-^^l*^--^  hard.  fine-graine,l,  tough,  highly   cavernous   dolomite  of 
fine  crystallme  structure:  it  resembles  the  cavernous  stone  from  the  Ordo 

H:^r!r;:r^i,:i:t!-'  "--^•'-  ^"  ^"-'-  ^--'^^ed ,.  t. 

Silica Percent. 

Carbonate  of  iinie ^'^^ 

Carbonate  of  magnesia  55-01 

42-01 

No.  l()05.-C.reenish-white.  sandy  limestone  like  \o.  1001 

\'n     nn7~'^,  ^.'^'■y  ,fi"^-K'-'»'""J.  vvhitish.  crystalline  dolon.ite. 

Vn     Z''~  '!^'  x/'-  '""'•  '^"'  •^"^'^''>'  '^•"^^hed  with  pink. 
No.  1008a.— Like  No.  1006. 
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The  equipment  of  the  company,  (listril)ute(l  at  the  (h'fferent  riuarries, 
is  as  follows: — 
5  draw  kilns. 

1  jaw  crusher,  capacity  70  cubic  yards  per  day. 
1  rotary  crusher  (Allis-Ch.ilmers),  capacity  150  yards  i)er  day. 
1   compressor. 
1  portable  boiler. 
1  drill. 
Siding,  track,  dimip  cars,  etc. 

.\t  the  time  of  my  visit,  2.S  men  were  em()loye(l  but  I  understand  th.it 
the  force  is  increased  to  12,S  at  times. 

The  following  |)rices  are  (pioted: 

Rubble    -  S.^.47  per  cord,  f.o.b.  (piarrie^. 

Crushed  stone.  \\  to  2-in.  size   -90  cents  pvr  cubic  y.ird.  f.o.b. 

("rushed  stone,  J  to  1-in.  size  — vSl.l.S  per  cubic  y.ird.  f.o.b. 

Crushed  stone,  J-in.  (grit)- 60  cents  i)er  ton.  f.o.b. 

.\s  already  stated,  the  upper  white  beds  are  alone  suitable  for  !)uilding 
purposes.  This  stone  may  be  >een  in  the  l..ind  Titles  building  and  in  the 
schoolhousc  in  Stonewall   (I'late  XIX). 

Manitnlm  Oiiarrics.  Limitcil.  4')0  Hiiilders  Excluiti'ic  U'iiiiiiptx.  Man., 
ir.   /•'.  Li'i\  president. 

This  comp.my  owns  the  l)lock  of  huul  south  of  the  railway  and  e.ist 
of  the  section  first  described  for  the  Winnipeg  Supply  and  Fuel  Co.  The 
company  .ilso  holds  the  property  between  Rothwell  and  Young  streets, 
from  McDonald  avenue  eastward  to  the  limit  of  the  workable  beds  of  stone. 
Rights  are  claimed  on  the  pro|)erty  between  Mickey  and  McDonald  avenues. 

On  the  section  first  mentioned  alxtve.  2  (piarries  have  been  opened; 
each  is  about  600  feet  long  and  MW  to  400  feet  wide.  They  have  been  opjned 
to  a  depth  of  aI)out  10  feet  in  the  ui»per  beds.     The  stripping  is  light. 

The  Oldening  on  the  second  property  extends  north  and  south  from 
Young  to  Higgins  street  and  has  been  advanced  west  as  far  as  McDonald 
avenue.  The  (juarry  is  worked  to  a  depth  of  about  8  feet  in  the  upper 
beds.  The  |)roduct  is  used  for  lime  burning  and  for  rubble.  The  e(|uip- 
ment  is  as  follows: — 

2  draw  kilns. 
1  drill  on  steam. 
1   boiler. 
1  derrick. 

Quarry  track  and  cars. 
Crushing  plant  not  now  in  operation. 

This  company  also  operates  quarries  farther  north,  near  Gun  ton, 
where  the  Silurian  strata  are  actually  exposed  or  under  a  very  slight  strip- 
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ping.  The  outcrops  occur  luar  the  railway  on  section  28,  township  15, 
range  2  cast.  .A  large  <|uantity  of  stone  has  been  (juarried  here  and  a 
considerable  reserve  is  still  available.     .\n  average  section  is  as  follows:  - 

— — ■ — Stripping,   variable. 

10  ft.—Thin-bedded  stone,  (See  No.  101.S,  p.igo  H6). 

10  in. —.Nodular  red  bed. 

16  ft.— Thick-bedded,    yellowish    and    reddish   dolomites,    (See    .\os 

101,?  and  1014,  pages  84  and  8.Sj. 
Floor  of  cjuarry  proper. 

17  ft.H Reddish,    chocol.ite    n.loured,     and     greenish,    c.dcareous 

shales.  (Se.-  \os.  1010,  1011  and  1012,  page  87). 

This  section  is  not  strictly  conipar.ible  with  th.it  .:t  Stonew.ill  but 
1  am  mchned  to  believe  that  the  10-inch  nodul.ir  i  -d  bed  is  common  to 
both  localities.     The  strata  are  practically  hoizontal. 

Inder  the  management  of  George  C.  l.e  guesne,  the  c.mpanv  operates 
.?  (luarries  near  Gunton;  these  are  known  respectively  as  .\os.  1,  2,  and  .?. 

Xo.  I  Qiiarry.—This  opening  is  close  to  the  railwav  on  the  west  side 
of  the  southeast  quarter  of  section  28,  township  KS,  range  2  east  The 
exca\-ation  is  .SOO  feet  long  and  M)0  feet  wide,  with  a  depth  of  27  feet,  6 
inches.     The  section  is  as  follows: — 

18  in. — Stripping. 

10  ft.  10-in.— Yellowish,  r.ither  thin-bedded  dolomites  (1015). 

10  in.  -  Red,  shaly,  nodular  bed. 

16  ft.— Reddish  and  yellowish,  heavily  bedded  dolomites  with  the  red 

increasing  towards  the  bottom  (101.?  and  1014). 
I'"loor  of  (|uarry. 

17  ft.— Hard  shale.,  of  various  colours,  exposed  in  the  pit  for  crusher 

elevator  (1010,  1011,  1012). 

The  main  joints  strike  \.10°  W.  at  intervals  of  20  feet  but  they  vary 
greatly.  Indistinct  sets  strike  \..?0°  K.  and  others  nearlv  east  and  west. 
On  the  whole  the  formation  is  cut  into  irregular  diamond-shaped  blocks 
1  he  stone  of  the  upper  beds  is  rather  thin  and  it  does  not  seem  to  be  of 
the  same  character  as  the  upper  white  beds  at  Stonewall :  it  is  usetl  for  rubble 
and  IS  said  to  make  a  very  strong  lime  of  greyish  colour.  The  "hard  bed" 
of  the  Stonewall  quarries  does  not  appear  above  the  red  nodular  layer. 
The  red  and  yellow  lower  layers  are  much  more  heaxilv  bedded  and  may  be 
obtained  in  blocks  3  feet  thick  in  places.  The  red  element  increases  towards 
the  bottom  of  these  beds.  The  product  is  used  for  rubble  and  for  crushed 
stone. 

Xo.  2  Quarry. -1W\<,  excavation  is  directiv  across  the  railway  from 
No.  1,  on  the  southeast  quarter  of  section  28,  township  15,  range '2  east 
It  IS  about  600  feet  long  and  250  feet  wide.     The  section  exposed  here  is 
the  same  as  m  No.  1,  but  towards  the  south  end  the  thickness  of  the  upper 
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ston..  is  mluml  ,„  «  f,,,  |,y  .rosion  of  ,he  surface.     The  stripping  is  al,o„t 
he  same.     Much  s.one  is  available  ,n  the  ues,  an.i  north  but  i'  is  probable 
that  the  surface  lowers  towards  the  south. 

Xo.  .?  (>m//-/-v.-  -This  quarry  is  farther  north  an<l  to  the  west  of  the 

in!.:/  V^"1  ""."^'  "'"■"■''"''  ""^"■'^■^  "f  '^""""  ^«-  '"«"'-l'ip  IS. 

lo  f,      r'  ,    ■    ■"'"  '  "  ^''"'"'  "^""  ^'''-'-  '^^  ^■'■^''^  2""  f^'^'^-  ^'n<l  the  .lepth 

s      n     '"■'  '"'"'■'  "^  "'"  ••^■^•'■''"'■'l*-'"-     The  section  at  the  south  end  is 

2  ft.  6  in.—StrippiriK. 

2  ft.  10  in-Medium    to  thin-bedded,  whitish,   f^ne-Rrained.  mottled 

dolomite   (1007). 
5  in.— Light  coloured,  nodular  stone. 
10  in.— The  red  nodular  bed. 

9  ft.  6  in.-Whitish-yellow,  dolomitic  beds,  in  lavers  up  to  18  inches 
thick. 

8  ft.  6  iti.-lnterbanded  yellowish  and  reddish  dolomites,  in  la^•ers  up 
to  2  feet  thick.  The  red  part  increa.ses  towards  the  bottom  and 
passes  into  the  underlying  red  shales  (1008,  1009) 

-.nd^;^'!7sS'r  "";''  '*"  'r^'^'""  '"  ■'  ■"•^•'^  ''"'^  ^--^^  direction 
and  al.so  at  SJQ  K.  resulting  in  diamond-shaped  blocks. 

ouarlilrv    ''V''*',T'  'u"'  '^'  "PP'^*-  '•'^■•-^'•^  «hich  are  10  feet  thick  in 

quarrie.  Nos    1  and  2  are  here  reduced  to  2  ft.,  6  in.     At  the  north  end  of 

he  cuarry  the>-  haNe  practically  .iisappeare.l,  indicating  a  falling  otT  of 

he  surface  in   that  .hrection.     Towanls  the  west,  the  surface  again  falls 

■s  .n  n  able,     lest  holes  sunk  at  intervals  between  the  quarries  show  that 
Iplte  XxT  "  "'  '""'''  "'  '''  ^'''  ''"'"«  ^'""'""tered  at  one  point 

The  sto,u,-  No,   101,?.-.A  hard,  xery  fine-grained,  distinctly   vellowish 
-  om.  e  with  a  laint  rcldish  mottling.      It  is  not  much  pitted  o'r  cavernous 

mooth.      ■  ^T""^V""'  r'  ^•"'""""-^»-  'his  makes  the  production  of  a 
nooth  dressed  surface  of  any  extent  alntost  impossible.     On  vertical  faces 

h  .     l'        ?'''^'"h^-^:""".'f  ^■^■'■V  pronounced  and  the  tendencv  to  cleave  on 

hc.t  lines  IS  much  in  evulence  throughout.      In  structure  the  stone  resembles 

the  dolonme  from  the  Hudson  Bay  Railway  area,  described  as  .\o    II2I 

smuuir .     ;         >"  ",;'  "• " -^  ;"^"'"''  '"^'^^'"^'  ^"^  '^  "^^  comparable  as  a 
structural  stone;  locally,  it  is  known  as  the  best  vellow  rubble.     The  cor- 

x^low  ''%rT""-  ""'"  '^'''  '"'^■""''  ^"''"'"^^  ■'  ^"«ht  cast  of  pink  to  the 
>illo«.      The    freezing   experiment    produce.l    no   visible   alteration      The 
ph\sical  proiKTties  are  ,is  follows: 
Specific  gravity 

Weight  per  cui)ic  foot,  lbs.  ,/■,  aI 

ij  lo7  -47 

1  ore  space,  fXT  cent 


S&Wi?^^ 


I'l  ATK  XX. 


Silurian   limestone.      No.   ,?  (mki 


marry   ol    M.umoha   (Jnarries,    Limited,   (iunton,    Man. 


«,s 

Ratio  of  absorption,  per  c.nt,  one  hour „ 

"              "       >'       two  hours .    ,. 

"           "             "       "       S'l'w  imnuTsion 1  •  "12 

"       "            "              "       »       in  vacuo .    - 

,.  "  .^  ."            "              "       "       "•KltT  pressure     .  ,   ,' ,, 

(  ocftinent  of  saturation,  one  hour 

"           "           "              two  hours  „  .' 

_                                        ,        .             .   ()■,•>/ 

"           "           "             f^low  immersion „  „„ 

'  "  "  m  vacuo 

(  rushing  strength,  ll.s.  fn-r  s,|.  in  ,  ,lry ,f,  ,J,     '' 

"                "             "                "       ^^^'^ .'.'...'  2.S,«,?1.' 

T>                       »             »               „       wet  after  freezing  27  su 

Transverse  strength,  lbs.  per  sq.  in  .    .  ^ /.»■<.< • 

Shearing  strength,  lbs.  per  sq.  in ''^"^' 

Loss  on  corrosion,  grams  per. sq.  in..  '^■^''' 

Drilhng  factor,  mm 00178 

Chiselling  factor,  grams - ' '' 

plainILXV:fliff"""""^'r^^r«''^^^^''-"--^  can  be  ex- 

pi.jmecl  onl>  by  (litTerences  m  the  cubes.     The  verv  low  tr-.n^vo-        .  L 

.occasional  by  the  ten..enc>.  of  the  stone  to  spl^^.o:;       ;^.:.n:':;f 

and  't:^^~^]:'zzt:H  T' -'  "^ "'  ^"'"^^ ''  '^  •^"^ '"  «-- 

variety  described  a.:";       Xo  ^^  ^'^l-^^i^r^ji^^'-'v  j;'-  ^'^'  VelW 

The  physical  properties  are  as  follows:— 

Specific  gravity 

Weight  [x;r  cubic  foot,  lbs _2 ■  855 

Pore  space,  per  cent '  "<)■  05,? 

Ratio  of  absorption,  per  cent,  one  hour t'^^ 

„        „                                            ,        ,          ()-9j5 

"           "              "       "       two  hours . 

"       "           "              "       "       slow  immersion ,    . 

"       "           "             "       »       in  vacuo .    „ 

„  "  ^  ."           "             "       »       under  pressure ,   ^^ 

Coefficient  of  saturation,  one  hour ? 

"           "            »              two  hours „^ 

"           "           "             slow  immersion q  „ . 

"  "  "  in  vacuo. , 
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Crushing  strenKth,  \hs.  fn-r  m|.  in.,  dry 27,(KI()- 

»  »  "  "       wet 2>,(>?i<f 

"  »  ..  ,,       wet  afUT  frcfzing m,J<7y- 

Transverse  strength,  lbs.  piT  s<|.  in 2,54y. 

Shearing  strenjjth,  Ihs.  per  s<\.  in >  US- 

Loss  on  corrosion,  grams  per  sq.  in 

DrillinK  factor,  mm 

Chiselling  factor,  grams 

No.  1015.— This  is  a  fine-grained,  partially  crystalline,  dolomitic 
Imu'stone  with  a  yellow  base  fine  mottled  with  chocolate  coloured  streaks 
and  blotches.  The  stone  shows  a  pitted  structure  but  it  is  not  strikingly 
cavernous:  in  tliis  rf.^pect  it  resembles  No.  1002  but  it  is  a  less  desirable 
stone.  A  resemblance  is  also  shown  to  the  Silurian  dolomite  from  Inw.xKl 
(No.  1131.  page  88)  but  the  present  example  is  less  vellow  and  more  visibly 
cavernous  although  the  pore  space  is  less.  The  corrosion  test  produces 
practically  no  efTect.  The  freezing  test  causes  only  a  slight  darkening  of 
the  yellow  colour. 

The  physical  properties  are: — 

Specific  gravity 

Weight  per  cubic  fcwt,  lbs 

Pore  space,  per  cent 

Ratio  of  absorption,  per  cent,  one  hour. . 

»  n  n-  two  hours. 

»  »  »  '       ' 


slow  niimersion. 

in  vacuo 

"  "  "  under  pressure.  . 

Coefficient  of  saturation,   one  hour 

»         n  n  two  hours 

»         "  n  slow   inmtcrsion  . . . 

in  \acuo. 


Crushing  strength,  lbs.  per  sq.  in.,  dry .?2,<>18- 


Traverse  strength,  lbs.  per  sq.  in.  . 
Shearing  strength,  lbs.  per  sq.  in.  . 
Loss  on  corrosion,  grams  per  s(].  in 

Drilling  factor,  mm 

Chiselling  factor,  grams 


wet 

wet  after  freezing. 


2 

■85 

160 

-995 

<) 

•51 

0 

.S073 

1 

195 

1 

60.? 

,^ 

2,? 

.? 

68 

0 

1,?7 

0 

.^26 

0 

4,S5 

0- 

877 

.?2,918- 

18,000- 

1 

25,140- 

1,.?16- 

3,0.W- 

0- 

0119 

4- 

5 

0- 

18 

No.  1007.— A  fine-grained,  crystalline  dolomite  of  a  light  vellowish- 
grey  cf.lour  with  faint  evidence  of  mottling:  it  is  mostly  compact'and  hard 
but  porous  patches  occur  throughout  the  harder  ground  mass. 


!  Tt-i-  (i-rtrU  ir  vvirit-ntiy  too  low. 
loat!  and  yielded  sradually. 


vuU-  rfi.i»*-ared  tu  bt-  (wrtcct  but  it  cracked  far  below  the  ultimate 


bnmn"'  '""""     '"''"  ■^"'  """''  '""  '"""•  •'■■'•i'"'lv  tm.ttl...!  with  y..||„wish- 

\...  1009.-    This  r.Kk  h,.s  th..  ,,n.vaili„K  tinr  .ryMallin..  .tru.tun-  hut 
..  a  much  softcT  stone  than  th.  av.Ta^..  an.l  shnus  nn.tllinK  i"  r...!.     It  i, 
..hal,  y  s<,nu.what  ar«mar..,.us  hut  th..  .rystaliin..  structun-  is  still  ,..  h. 
distinctly  still  with  thi'  hand  k-ns. 

No.  1010^-  A  softer  tyfH.  hut  still  of  l^ne  crystallin.-  stru,  ture;  it  has  a 
prevaihnK  l.^ht  K-een  clour  with  t^ne  n.ottluigs  in  red.  The  stone  is 
aoul)tless  argillaceous. 

v"'  ln.V""'w"  *^'"'  '''*"  '•"'  ^""  "■f'^'-  ^'"''  "X"-^-  arKillaceous. 
stone    '■  "^''  V^'""«''^h-Kreen.  highly  argillaceous,  .loloniiti.    Ii„,e- 

The  efiuipment  of  the  company  at  the  Cunton  quarries  is  as  follows  - 
i\o.   I  Quarry. 

I  Austin    So.  11  crusher,  with  a  capacity  of  450  vards  per  .lav. 

1  Kami  drill,  with  portahle  boiler. 

5  steam  derricks  of  4  tons  capacity  each. 

2  sitlings,  quarry  track  and  cars. 
No.  2  Quarry. 

1  Austin  crusher,  capacity  400  yards  per  day. 

2  derricks  operated  from  the  crusher  boiler. 

1  drill  with  portable  boiler. 

2  sidings,  (juarry  tracks  and  cars. 
No.  3  Quarry. 

1  crusher  of  300  yartis  capacity. 

2  sidings. 

The  following  statement  of    the  pro,luction  of    this  companv  in   the 
year  1913  includes  the  procluct.  not  only  of  the  (h.nton  quarries."  hut     h 
quarries  at  Stonewall,  Airdale,  and  Stony  Mountain. 

„       •fl'^tone 49,2«7  cubic  vanls. 

.'^."'•'•''^ 10,177  cords.' 

.rr;„--. 7.^,7.?8  bushels. 

I  he  following  prices  are  quoted,  all  f.o.h.  quarry  sidings  — 

Crushed  stone si.OO  pcT  cubic  var.I. 

^'^'■"l^'''*-^ S5..S0  per  cord.  ' 

Inwood-Bro.a  nvAi.r.Kv  Arka. 

W.  J.  Long,  Elmu'ood.  Man. 

The  pr<,perty  is  situated  near  the  village  of  Inwood.  .,  the  ■  orthwest 
quarter  of  section  10,  township  18,  range  1  west  of  the  «.  -t  nieri  'an  The 
stone  is  actually  exposed  or  covered  by  a  very  thin  la'  r  ,  ■  so  .  over  a  con- 
sKierable  area.     A  small  quarry  has  been  opened:  it  ..I'-sents  the  following 
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.1  ft.-R.niKh  and  heavily  \mU\vi\  stoiu-,  in  placi-^  M.li.l,  hut  Ki-n.rally 

duisil.l,.  ,nt..  tw.,  Ik.Iv     Stains  yi.||„w  an.l   ,h„ws  mottlinu  .,n 

ex|)<)siin'  (ll.n,  ll.<2). 
2  ft. -S„ft,  thin  an.l  irr.KularK   l«.,l,|,.,|,  xranular  .l.,l„mit,.,  vdlowish 

in  coliMir  but  varialilf  in  this  rcspoct  (11,^0). 
10  Ml.-  Variable  and  sonuuhat  lavcrnous  d..l(.niiti-.     Isok-ss  (1120) 
6   ft.^-Thin.iK-<l<l,.d,    splintery,    white,   almost   iitlu.nraphic  .L.tomite' 

yil..w  and  thicker  t-.war.ls  the  top,  whiter  and  thinner  towards 

the  bottom  (1128),     Cement. 

Formational  j..i:,ts  are  srareely  appar.nt  on  strip,H-d  surfaces  but 
irrcKular  fractures  occu-  chiefly  in  a  .lirertion  20  <le«rees  north  of  wesf 
these  are  not  t-M,  closely  spaced  for  the  extraction  of  bl.K-ks  of  .S  feet  in  di-.-" 
nu-ler.     The  l>eds  apparently  have  a  slisht  dip  to  the  w.-stward. 

The  upper  thick  bed  is  the  only  ,K.ssible  pr.Klucer  of  buildiuK  stone  but 
the  material  is  soft,  cavernous  in  places,  and  variable  in  ti^xturc  ^•cllow 
stams  are  pronoun.  ..I  .,n  the  j..int  planes  an.l  vellow  m..ttlintrs  .k-velon  on 
exposure.  ' 

The  slo,u-\u.  Il.n.  A  soft,  f,n..-Kraine.l,  .lecidcllv  vellouish  stf.nc 
with  a  crystalline  structure  an.l  tine  mottling  in  vellow  an.l  Im.wnish- 
yellow;  for  the  m.,st  part  it  is  not  visibly  pittcl  an.l  never  realK  cavern..us 
1  his  stone  has  some  res.niblance  t..  the  excessively  altcre.l  st..ne  of  the 
Tyn.lall  .,uarries  (No.  lO.Sl.  pa^e  56);  it  mi.dtt  be  consi.lercd  as  a  transition 
type  between  No.  1015  fr.,m  the  (iunton  ,|uarries  and  the  Tyn.lall  st.,ne 
As  far  as  the  stone  itself  is  cncerne.!  it  l.x,k.s  like  a  workable  material  but 
the  f.>rmati..nal  f.atures  of  the  ..utcn.p  must  not  be  ..verlookcd. 

No  visible  effect  is  pr.xlu.e.l  by  the  corr.)si..n  test  an.l  the  free/ine 
experiment  resulte.1  ..nly  ,  a  slight  crumbling  ..f  the  sharp  angles  .,f  the 
cube. 

The  physical  propc,      s  an-  indicate.1  in  the  f.)ll.)winK  table:— 

Specific  Kravity 

VWight  per  cubic  foot,  lbs 

P.ire  space,  per  cent 

Ratio  of  absorpti.H-.,  pe.    cent,  one  hour 

"     "  "  "       »       tw.)  hours 

"     "  "  "       »       silow  immersion 

"     "  "  »       )i       in  vacuo 

"     "  "  n       n       under  pressure 

Coefficient  of  saturation,  one  hour 

"  •'  two  h.jurs 

"         "  »  slow  immersion 

"         "  »  in  vacuo 

Crushmg  strength,  lbs.  per.  sq.  in.,  dry 14,325 

»  "       »     vet l5,-iS3- 

'  "  n  n       n     wet  after  freezing 12,618- 


2-853 
155-446 
12-72 
0-329 
1-425 
3-905 
5-07 
5-12 
0  064 
0-28 
0-76 
0-99 


iSiS^'^ 


P^ 


K<» 


TransviTso  stroiiKth.  Ilo,  [kt  s(|.  in 
Shearing  stniiKth,  ll)>.  iht  w|.  in 
Loss  (»n  corrosidn,  xr.ims  |kt  s<|,  in 

Drillinn  factor,  mm 

(  liisi'llinn  factor,  ^rams 


1,.M8- 

0  (MW4 
21)  7 
7().S 


11...  low  ,|rv  crushiMK  strength  is  not  to  U-  explain,-.!  I.v  anv  vi>il,|,. 
..n,H-rf..c,.on  m  the  cIh-s  or  in  the  mann..  of  making  the  ,..,.  „„„,(.. 
cx,K.rmu.n,s  were  n.a.lc  to  corr...  ,  this  apparent  error  l.ut  thev  ten.le,!  ,o 
'onfirm  .  Furtlur  experiment.,  woul.l  U-  necessary  Lefore  it  coul.i  l,e 
concliKle,!  that  the  stone  is  really  stronger  «  hen  w.t. 

.v..  11.?2.  This  stone  reseml.les  No,  11,^1  |,n,  i,  is  of  coarser  cr^  Malline 
structnre  and  ,s  less  coherent;  it  is  also  nt.Hleratelv  ca^■erno„s  in  pla.cs     " 

.Tthe  lied      ""       "  '""'"''■''  '"'"  ^'"-  ""  ''^  ^"'"^■^"  "^•'  «'"*■'■■''  ^'^-"«^- 
No.  xm.-A  compart,  uniform.  fine-Kr.nned,  uhitish-yllow,  .rvsial- 
hne  dolom.te.      I,  ,s  scarcely  to  be  distinKuished   from   the  "manitohif  • 
Irom  the  cpiarry  .tt  Hroadvalley  .lescril.e,l  as  Xo.  1 144  on  pa^e  <>» 

.    '   i  •     ^"/"'^f  "•^^•"•""-  -^  'ha,    the  presc-nt  sample  is  full  ..f  lar«e 
cavities  and  also  has  lar«e  porous  patches. 

'^";  I128.-An  exceclingly  tine-grained,  whitish-yellow  dolomite  or 
.lolotruttc  hmestone  of  uniform  structure  in  the  hand  sp^vimen.  W 
samples  are  almost  wh.te.     The  ,rain  is  so  f.ne  that  crystalline  structure 

;!  tnre     V,T  ""'   '^■  ''■"^-     ''"•^^'  '■•"■'^  ^^'^  ^'  r.n.nounce.I  conchoi    . 
frac  ture  and  belongs  to  the  type-  of  lithographic  limestones. 

Frederick  Ilainht,  Winnipeg,  Man. 

The  quarry  is  situate<l  on  the  northeast  c,uar,er  of  section  ,y.  township 

re'nT'V  IT'  ".  "'  ''^'"-''«'''«'  ^'—  ^  -f'<-<l  i"  a  small  pit  and  in  . 
rench  wh.eh  ha^-c  been  opened.     The  upjxr  2  feet  consist  of  .,    hin-be.l, le 
atrunated  type  (11.^.,).     The  lower  4  feet  is  also  thin  and  irregul  trl". 
but  the  .stone  .s  son.cwha,  harder  .ll.U).     Much  stone  is  accessible  un  -  r 
very  slight  covering  of  soil.  '' 

The  stone:  No.  ll.?.?.-This  stone  is  essentially  similar  to  .\o  11 2Q 
being  a  fine-grained  crystalline  dolomite  with  cavernou.  structure-  it  is 
lighter  m  colour  than  Xo.  1129  and  shows  more  evidence  of  stratification 

mend  th  T  ,  n'  ■'^'"""  ^'"'  ^'^'^  ^"^""""^  '^^^"""^  ''-  ""^  recom- 
mend  them  for  building  purposes. 

The  hl"„H'l"^^~l"  ^''^"lingly  fine-grained,  light  yellowish-grev  dolomite. 
The  hand  lens  is  barely  suftcient  to  reveal  the  crystalline  character  of  the 
rock.  Certain  areas  are  a  little  coarser  th..n  others  in  grain  and  decidedly 
more  porous  than  others  which  are  very  compact.  It  is  an  extremely 
hard  and  tough  rock  with  scattered  large  cavities. 


'Ml 

(oni/M,„y.  S/    linn,/,,,..  M,nr  '' '  sh  r„    .V,>^,r 

Tl.i>  ...„.,Mnv  h..l.|,  „.,,rrv  l,.,..|.  „„  „,..  lin..  .„  ,|,.  ,,„„„„|  |„,,„  ,.  ,„ 

thf  (  ..iKi.li.ui   NnrlluTti  r.iiluav  ,,-,  lolluws: 

N'Tlli   half  s,-,iinn   JS.   K.un-liii)  2-^.  rani;.'    '   u,  ,t  ..l    t,r  ,  r 

lir-i   iiicrididi.  •"     -  ^"''  "' 

i.<.  ranur  J  wist  ..I  tir^i  tmtulia.i  '"wn-hip 

r:-.   half  ..(  ...,i.,„   ,5.  „„,,..|,;„   ,,,.  ,..„^,.    ,  ^^,^,  ^,, 
V.,,|nuM,,uaru.rn,  ...,i..n,4Muv,,    hi,.  ^^^^ 

■r;u    ,,ri..,.,„  ,|uarry  i,  |,.aU.,l  a,    al.uu,    fhr  ,ni,l,|K.  n|    ,h..  soulh.  ,M 
.   arur  ..,  s...„..,.     2.  ,u.ar  ,U.  lin.  ..f  U,..  Cana.iia,,  N..r,h..n.  railwa        o 

.     .  a  M.n„.  has  iKvn  ..x,.n.l..l  ,o  th.  „uarrv.      A,  ,hi,  ,.-.i„,,  ,.,  ,   .       " 
"f  .In-  .r„.  k    ,h..  M..,u.  ,s  ev,K,sod  .,r  i.  un,],.  a  v.,  v  li,h    s,rippi„.       Hu 

p.an..i.5,au.piH..,,....„..!;:L:r:;:..i.^:r^^^ 
;::::trT:'.r;.it'n:fir::"'"'^''''^">-  "-— - 

S  ill.     Hi,\  {]]M)). 

H-IO  in       Thin-l.c.,l,l..,l  an.l  gra.lates  int..  ,!,..  I,..!  ahovf  (1141) 
Hottoiii  ol  nppiT  |)it. 

9.  ti  2  in.^^l  ,u.x,>..sc.,l  interval,  ind.i.lin,  7  fi,  6  in.  of  stripping  i„ 
tlu-  lower  hole. 

2  U.<.  in  Thin-I„.,|,lc.,|  an,l  eav.  rnous  wilh  fossil  cavities.  Less  thin- 
''^■•'■•;1""  th..  north  si.le  of  hole  in.lieatin,^  varial.ilitv  ami  the 
Fx.>s.l..nty  o.  „,ore  eohes farthe     in.     v., id  ,„  l.e  hani  to  .Irill 

.haUt.d,H,.d..ode.en„a.ei,s..eddi..«.      Th,   stone  is  hard  and 

•l',e  loinis  are  no,  well  marked  or  eontinnous  throuK-h  .he  beds.      The 
.Imf     >M,.r,    ...nis  ,o  Mrike    |.;.,5S.  vertieally  and  anotlu.  set  eros..  a, 
-  -^^  W  .      ( )ther  irregular  joints  are  present.  I.ut  u.  spi„    of  the  Ir  letiirinL. 
Moeks  of  reasonable  .i.e  ean  he  obtained  In.t  not  without  loi 

X  short  distance  in  a  so.nhwesterly  .lueetion  from  the  opening;  deMribed 
•'<->■  -  "--  -'-'-e  excavation  has  been   n,ade  (••(-)        Th,  nppe    S 
>    •  h     H.,1  ,s  either  absent  or  coalesced   witii   th.-  bed   !H>k,l    -^n  ti' 
sohd  layer  o,  about  ,.  feet  in  thickness.      Thi.  be.l  apparentK  ex.:       o^    i-  '1 


I'l     Vtl      \\| 


N:u,,„nlin„.,..„,        ->>Krl„.,l,,,    Mk.  ,,,,,,,,,.   M..„i,,,l,i„.s„„„.U,,rU 
l>ru.tn\   il!r\  ,   \|,itl. 
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consuk-ral.Ie  area,  .lu-  cxtcn,  „f  winch  ran  be  det.rminc.,1  ..nly  l,v  further 
s.npp,„«  an.l  .he  s.nkinK  of  .est  pits.     The  st..ne  is  somewha    v.  ri      e    . 
colour  ..d  texture-  ..  average  .a.nple  is  tested  i„  full  I.elow  as  ^.44 

he  sue  .,f  whuh  .s  de.er,„ined  l.y  the  j.,i„,i„«  whi.h  is  rather  irre.n.la    in 
d.recfons  appn,x„„ately  W  I()°X.  and  S.-^O^K.      m.K-ks  4  feet  s,,„  . 


Kis.  X  |.|.,„  of  ,h..  proixTty  of  tlu-  Ma.ntohi,,.  S,o,u.  Works,  Uroaclvallfy.  Man. 
Southward  al„ng  the  track,  at  a  distance  .,f  .m  paces  fn.n,  the  ni  ,in 
quarry,  a  .second  ri.se  in  the  rock  surface  l>rin,s  the  stoie  to  w  thin  two"  t 
of  the  Kra.ss  roots  ("D").  A  small  area  here  has  been  strippc.  Jxpos.ng 
the  stone  wh.ch  appears  to  be  thin-bedded  but  further  development  Is t  be 
done  before  the  character  of  the  beds  can  be  determined  (uL 


i 


02 


I  he  stone:  No  1144.  -A  rather  soft.  fi.H-Rn.inwl,  distinctlv  ami  cvenlv 
crystalline,  stone  .,f  a  whitish-ydlow  colour;  it  is  distinctlv  porous  hut  is 
ncMth.T  p.tti..l  nor  cavernous.  It  <lrcsses  to  a  fine  snux.th  surface  which  show's 
no  s.KHs  ot  putniK.  The  snuH.thed  surface  shows  a  fine  and  even  mottling 
.n  shades  o  yellow  and  huff.  The  corrosion  and  freezing  tests  prcxluce  no 
visihle  result. 

As  it  is  proposed  to  use  this  stone  for  niarhle  or  at  least  for  purposes  of 
tt^Ue7in"pLt XXIl'"'  "  '"'"'''"'  '''""''''  '''"  ^"""  ""'f'^"'"'  ""•'  '^  "'"'^- 

Thc  physical  properties  arc  as  follows:— 
Specific  gravity 


VVeisht  per  cuhic  fool,  Ihs 

Pore  space,  per  cent 

Ratio  of  alhsorption,  per  cent,  one  hour 

"       "  »  "       •)       two  hours 

"       "  "  "       »       -slow  imtnersion. 

"       "  "  ><       n       in  vacuo 

"       "           "             "       >'       under  pressure. . 
("oeHicient  of  saturation,  one  hour 

"  "  »  two  hours 

»  »  »  slow  immersion . 

"  "  »  under  pressure. . 

Crushinp;  strength,  li)s.  per  sq.  in.,  dry 


2  8,59 
156-419 
11-74 
2  •  .U3 
2  -  355 
2-78 
4-67 
4-68 
0-5 
0-5 
0-59 
0-99 


Trar 


,^0,000- 

"  "     "         "       wet 27,029- 

"  n     »         „       wet  after  freezing 28,977- 

I'crse  strength,  lbs.  per  sq.  in 2  108- 

Shearing  strength,  lbs.  per  sq.  in .  .  .  946- 

Loss  on  corrosion,  grams  per  sq.  in 

Drilling  factor,  mm 

Chiselling  factor,  grams 


00108 

17-2 
9-65 

The  wet  cube  yielded  under  a  sustained  load  which  the  construction  of 
the  testmg  machine  required  to  be  held  for  some  time:  it  is  undoubtediv  a 
little  too  low. 

This  stone  is  almost  a  true  dolomite  with  a  small  amount  of  foreign 
matter.     1  he  analysis  by  Lcverin  follows:— 


Calcium  carbonate.  . .  . 
Magnesium  carbonate. 

Ferric  oxide 

Ferrous  oxide 

Alumina 

Soluble  silica 

Insoluble  matter 


Per  cent 

55  -  35 
43  •  26 
trace 
0-15 
0-11 
trace 
100 


m  ».■ 


^^^Itiw'^ 


'IFKIg 


•-*Kf*^.   T.  "-!■    *y- 


I'l-Aii;  XXII. 


1*-. 


■V 


,  *..-'. 
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The  following  analyses  by  M.  A.  Parker  of  the  InivxTsitv  ,.f  M  .„•.  . 
refer  to  (I)  the  thick  upper  beds,  (II)  the  thin  1«.^.;  Zt  " 

I  II 

Ignition  loss  ^'''  '"^"^  I'^'-  '-'nt 

Silica ^^-'^^  47.40 

Alumina  and  ferri.  oxide  .  !!' J^  "'  '* 

Calcium  oxide  "■^"  "-^'-^ 

Magnesium  oxide 'f'f  ■^"■^-^ 

19-81  20-20 

No.  1 139.-The  same  type  of  stone  as  No.  1 144  but  differs  in  det.il  • 
•t  vanes  m  colour,  showing  pinkish  and  yellowish  bands  In  pi  "e  i  1' 
porous  to  fine  cavernous.  'n  places  it  is 

No  1140.— Same  general  type,  slightlv  less  yellow  than  \o  1144  ..n,i 
more  uniform  than  No.  11^9.     Not  cavernous,  bu^hard.  ^ 

No.  1141.— Almost  identical  with  No.  1140 

lUO^ut  with~?.'  'T  ''"^'■'^^^'"«'-  ^hiti^h  crystalline  .lolomite  as  No. 
iiw  but  with  .scattered  large  cavities. 

.  _-^'"- .'!"*^~'"-''?"'"'8'>'  'i"'-^  '■"  «■■•'■■"-  almost  lithographic,  white  with 

-NO.  U4a.— Essentially  the  same  as  So.  1140 

At  the  time  of  my  visit  one  derrick  had  Ix^en  erected  at  the  nuarrv  ind 
7  men  were  employ«i.     I  understand  from  Mr.  Bourgeault  thi    the  cZ 
pany  intends  to  operate  on  a  more  extensive  scale,    Shthintction" 
using  te  stone    or  fine  building  purposes  and  aLso  ...    InteH,  r  fi      hTngs 
as  It  lb  claimed  that  a  good  polish  is  obtainable.  ^ 

FjRFORD  Ark.\. 

M.J^''  ^""7''"  "'"'"'^"'"^^  "f  '•'^"■■■f""'  have  been  described  by  Mr   Alex 

sflurianoMn^t^'"      .'''-■  'f,'^  "''  ''"'*^""'  ^"  '''''  '^■^'^-^  horizon  .f  'he 
>.lunan„f  Manitoba.     A  small  amount  of  quarrving  has  been  a-.  •,   ,-    ' 

Manitoba      The  following  rather  disconnected  notes  will  serve  to  i  r'ic    e 
the  general  aspect  of  the  rocks  of  this  horizon  and  vicinity. 

Fairford,  Manitoba. 

East  of  the  track  and  south  of  the  crossing  of  the  railway  over  th^ 

•    scribed  as  follows:—  -n_umpnnn       I  h«e  pits  arc  briefly 
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Pit  Xo.  /.  Ni-ar  the  r.iilway  on  the-  tdnc  of  tlir  ckv.ilcd  tract.  Thi- 
stone  is  thin-I)c(l(l«l.  horizontal,  and  shaly.  It  is  a  whitish-villow  dolomite 
with  a  tendency  to  weather  still  whiter  (117:). 

Pit  Xfl.  2.  A  little  farther  east  and  farther  from  the  edye  of  the  hill. 
The  stone  is  as  much  as  6  inches  thick  in  placs.  it  is  not  uniform  in  either 
Rrain()r  colour  and  is  often  cavernous  with  \ellow  stains  ^urroundin^;  the 
cavities.     Pronounced  joints  >trike  K.25''S. 

/'//  So.  .?.-  A  short  distance  southeast  of  No.  2.  The  material  here  is 
rather  more  heavily  bedded  hut  still  too  thin  for  other  than  rubble.  The 
rock  is  very  cavernous  in  plan  s  and  also  is  much  dishKured  by  >vllow  stains. 
The  specimen  (No.  1177)  is  selected  and  represents  nuuh  lieiter  material 
than   the  average. 

Well  in  the  Armstron^i  Tradini^  Company's  hiiiltlin    'it  Fnirford. 

Stone  was  encountered  in  sinking  this  well  which  is  (luite  different  from 
that  of  the  little  pits  described  above,  and  more  like  some  of  the  material 
from  InwoiKl  aiul  Broadvalley.  The  specimen  was  obtain*  vi  at  a  depth  of 
20  feet.  \o  information  is  available  as  to  the  beddini;  of  the  formation 
(1183). 

The  stone:  No.  1 175.— Fine-grained,  whitish-yellow,  thin-bedded, 
crystalline  dolomite  with  numerous  impressions  of  shells  of  I.eperdilm. 
The  stone  is  slightly  mottled  and  resembles  the  numerous  similar  specimens 
from  Fnwood  and  HroacKalley. 

No.  1177.— Lighter  in  colour  and  a  little  more  heavily  bedded  than 
No.  117.S.  The  hand  specimen  is  pitted  but  not  cavernoi;. .  The  exjMJsed 
surface  has  a  heavy  whitish  pulverulent  coating  and  the  pits  are  surrounded 
by   yellowish    stains. 

.No.  118.?.  —A  very  fine-grained,  almost  lithographic  variety  of  this  tyiie 
of  stone.  It  is  of  a  light  whitish-yeHow  colour  and  is  almost  identical  with 
No.  1128  from  the  l<>wer  hah  of  Long's  (|uarry  at  Inwood. 

Jack  Pine  ridf^e,  Old  Gypsitnwille,  Manitoba. 

About  2  miles  west  of  Old  Gypsum ville  tl)avi>  l\)iin  i  an  elevated  ridge 
cro^^is  the  country  in  a  northwest  and  southeast  direction  for  a  length  of 
several  miles  and  a  width  of  about  a  half  mik .  Stone  is  ,icces>ible  at  m.iny 
pomts  and  a  small  (|uantity  was  (piarried  where  the  old  tram  line  from  the 
gypsum  f|uarries  crossed  th,  Ige.  Stone  is  exposed  here  in  layers  up  to  a 
foot  i[i  thickness.  Creit  1  of  uniformity  in  the  bedding  and  in  the 
quality  of  the  stone  is  to  be  (,.  erved.  Much  of  the  rock  is  porous  owing 
to  the  .solution  of  included  fossils,  and  hard  and  s<4t  streaks  alternate  with 
one  another.  This  stone  seems  to  possess  an  advantage  over  the  other 
Silurian  rocks  of  this  district  in  being  more  heavily  bedded,  but  its  vari- 
ability and  the  presence  of  porous  streaks  removes  it  from  the  class  of  high 
grade  stones  (1160,  1162). 


:F22^ 


<:-Jl-^- 
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>.■  s>o.n:-  N'..   Iloa     -A>  ..lr.„,ly  M..U..I,  ,|,..  .„.„..  fn-n.   ,hi,  l.,.„li,v 
>    Am-MH  V  v,.r,aM...      Ph..  pr..,.„,  .,,„,,,,  ,,,  ,,,.ru.,l  ..>  ,.  ,.,i,  .„.,,,. 

'•.'"  'V\'"  •"•."■;''-^< "'•"  ■'  .■..n.i.|..,.,.l.l..  ,|.,.,.r,nn.  ,>..,„  .h.  hj', 

U.vi-n  lH.I,.u  m.,-lu  l„.  ..I„.m,...|  ^^i,h  ...h.T  >,....,„,..„..     Uiu„  m, 1,...|  i, 

slums  a  ,  M ant   ,H..„li„^.  „i,h  ..  ,.,„„,,...,  Kr..M„.|  ,na»    an.l    ..w ,.,., 

...mpa...    l,l..l,s  ..,  a   liKhfr  ...Inur.     Wh...-  wc.a.h..n..l,   ,1...  «n.u,.'l   ...ass 
assum.s  a  |.m...l  appcararx  .■  o«in«  .„  ,h,.  u.arin,  out  nf  |,.hI  lra^;nun,s 

I  on.  ,lu.  S,„n...al    .,„arnVs;  i,  al>o  n-.n,!,)..  n,ani,..l.i,..  1.,.,  ;,',„  l,,,,,.," 
v^nL"  ••'■'''  '"•'^'■'■'^""•'''^-     *"^^"-'"' — .,.n..ln...n.: 


riif  physical   pnip.  rlio  l',,l|.,\\  : 

Spi'cilic  j.raviiy 

UViKht  per  ciil.i,-  f,,ot,  1|,^ 

I'liro  >pa(i',  [HT  cent 

Kalii)  of  al)M.rpti()n,  [mt  (cni,  (me  hour. 

two  lionr-. 


•■     "  ••  ••       ..       >li)\v  iinnuTsion 

in  \a(ii(i 
" .    ••  ■•  ••       ..       undtT  pri'>>iiri'.  . 

<  oothcicnt  of   saturation,  one  hour 

two  hours 

slow  iniimrsion 

undiT  iJri'ssuri' 

("rushing  sirtiiKth.  ll)s.  per  s(|.  in.,  drv 


2SM) 
170  5  H 
lU) 

0  .S14 
i)(M)S 
1(11 

1  •  .'.S 

O-.U 
0-44 
()-66 

41, 028- 


^^'i'' 2HMH- 

...       "  "  "  ••        ••     WL't  after  friT/in^;  2<>0>X- 

I  ransverse  strenRth,  Ihs.  |xt  s(|.  in { ^L 

Shearinj.  strength,  ll.s.  per  s(|.  in 2" 


[. 


OSS  on  corrosion,  Kranis  per  s(|.  in 


Drillinjr  factor,  mm. 
C'hisellinu  factor.  j;ranis 


0- 00408 
12-7 
0-4 


,>er  .-I^r  ''n""- ,•':""*'  ':'""''  ^'""  ""'  1^— i"K  •'  Porosity  of  ntore  than  4 
IHr  (  nt.  I  he  sl.Kht  Ram  m  strength  of  the  fro/en  ,ul,e  over  the  wet  one 
may  he  .l.sTegarde.!  in  view  of  the  high  pressure  at  which  the  cul.es  suc- 
n,bcd.  The  low  coethcent  of  saturation  under  slow  intnuTsion  is  indica- 
tue  of  a  stone  with  good  Irost  resisting  pro|KTties. 

nf  ,-  ^V  ""r.'"  «,■■''"'  '^'"  ^'""^-  i^  'he  same  as  .\o.  1160,  l.ut  it  is  full 
of  cax.ties  and  puted  streaks,  making  it  a  much  rougher  tvpe.      Neither  of 
t  c...  .tones  could  l,e  used  for  any  purposes  hut  rough  l.uildhtg.  o n         , . 
of  the  hardness  and  the  generally  cavernous  and  ^•ariahle  natt.re. 


">6 


I.dkr   Miiiiilohit. 


Silurian  Umv.Umv.  h^^v  W-vn  vKv.is.iXM  i„  ,„,,k,n«  the  ^hif)  rliann..! 
in  llu.  hurlnnl  ru.r  .it  the  ,H,int  whm-  it  l.avr>  l.akr  .Manit„l,a  T|„. 
•  lehris  m,l„al.^  a  tliin-l„..|.|,..|  fnmiatiun  svith  variahlc  ,.,|uur  aii.l  pl,v,i,-,| 
Mm.  t.irr.  .\  jMriiliar  f.al.ir.-  ..Lmtv,.!  in  lhi>  M.mc  i.  a  diara.  (.riMir 
zonal  M.atluTiiiK  whi,  h  .|>,,>  „nt  aryii.'  u.-II  lur  its  ,|i,ral.ilil y  (IISI,  llKJ). 

.\iimtrnu>  .•v|Mwi,r.>  .,f  Silurian  rn.k  ..(<nr  aluii^  il,,.  trail  t..  Si,.,-,, 
R...k  south  of  th..  I,„.,,litv  ,I..MTil.,.,l  al.ov...  .\>  far  as  tan  I.e  asrcrlaiiJl 
in  a  -ursury  .•xannnati-n  this  sionr  i,  all  thin-l...,|,U.,|.  in  plar.-s  fairlv  ^.li.l 
ami  ,„  ntluTs  .avfrnous  in  tfxturo  (117X,  117«)).  At  .xrlain  |K.ints' in.hi- 
Mons  of  a  r«l,lish  varitty  an-  ol,s,.rve<l  hut  it  uas  „ui  M.n  in  anv  .|uanliiv 
althouRh  stat.-nu'nt,  to  that  i-lTi-rt  aro  iu-anl  in  tho  niiKhl.nurh...Hl  (ll.HDi, 

-/■/;.■  slom-:  No.  IISI.  A  hard,  l.rittl...  Ini.-Krainr.l  tvjKM.f  ih..  prrvailinn 
hit.'  .rystallin,.  .loiomitc.  Th.-  s,xriin.n  show,  an  inim>tinK  /"ual  altura- 
tion.  Ihu  .vntro  of  the  block  is  ydlo«  an.l  l.iu..  han.k.l  an,|  thr  ..utrr 
part  Is  hiuish  la.hnK  to  white  at  the  i-xtcrior.  The  wvatluTc.l  surfatv  i, 
<l.a(l  whitr.  I  hi,  IS  a  k'«.(1  hard  .oinpact  rock  with  svrv  frw  small  pit,  an.l 
n.)  larnf  cavitifs. 

No.  11«2.  Fiiic-nraincl  .rystalliiu-  d.)loniitc  like  tlu-  al.ovo  l,„t  ,|is. 
tuutly  l.aii.lf.l  in  yill.w  an.l  white.     .\.  .tluT  pitfe.l  or  cavrnou,  l.ut  liar.l. 

No.  1178.  Th.'  sanu'  tinf-Krain.KJ  crystalline  .l..loniit.-  but  pitted, 
cavernous,  and  roiinh,  with  miiih  iron  staining. 

No.  117<;.  An  .xtremely  variabl.,  rou^h.  pitt.-d,  an.l  even  <av.-rn<nis 
ir..n  stained  tyr)e.  In  plac.-s  it  pr.>,,enis  the  charact.-risti,  tiiu-Kr.iin.-d 
crystalline  structure;  in  ..thers.  it  is  coarser  in  K'rain.  li-ss  .lolonnti/..!,  ,,n.l 
with  more  resemblan.e  to  ,ui  . ordinary  brownish-Krev  limestone.  Tli..  .-.ivi- 
ties  are  sometim.-s  filled  with  white  ,e.<.iidar\   matter. 

No.  1180.  -A  brick  red  ari.;illite  with  ,i  small  .-ontent  .)f  linu',  ...)ft  and 
.)f  no  pr.)inise  f.)r  our  purposes. 

I..\Ki    Wiwii'K.iosis -Sask.mchew.w  Rivicr  Aki.\. 

Sihiri.in  lim.siones  are  e\()oscd  at  many  jwints  on  tiie  n.-rth.-astern 
sul.-  ol  |.,,ke  \\innip..Kosi,.  on  Cedar,  Moose  and  Cross  lakes,  ,-,nd  at  points 
on   the  l.)wer  Saskat.hew.m   river  moiv  parti.ularlv  at    the  (.rand   r.ipids 


Lake  M'iuiiipf'^ 


'JOSIS. 


I  have  heard  <,i  no  ad.'mpt  to  utilize  th.-  st.,ne  from  the  outnop-  .ji. 
Lake  W  innipeirosis,  no.  have  I  f.uind  any  sui^sestion,  in  ihe  lit.-ralure  that 
stone  suitable  i.ir  buildinj.  pnrix,,.-,  .)ccurs.  The  shore  line  is  .l.-scri!,<d  in 
detail  by  lyrrell  in  his  rep.,rt  ..n  Northwestern  Manitoba.  It  w,.ul(l 
appear  that  v,n\i-\\  r.i  rhi-  ,hore  is  lo\\-l\mi;  and  witiiout  e.\posures  and  that 


<j^l-m.   .  ..   ,..mman...l  a.-.....,,,   ,„    „,..  ..|,i..f  ..„,-.,,.  ,„..„,,.„..,',.; 

'''t;:;^;:;:r>^,:::;::i-'-'-'^''-  "•"--' •  ......i..  .,.......„ 

Lat.5J''5rir    -U«ht  ,r..v,    >l.in-lK.,M..,l.  ,,„n,M.-t  .|„|,.,niu.  i„  a  l,,v  in  t 
to  1(1  UK  he.  Ml  tln.kru-,s  rn  ike-  it.  apiNMraii,  v. 

.1.kMh,I.  ..,11,...,  ,..  ,„..  n..r,l,  ,,•  .hi.k-,.. ...,  ,.„.,  ,,uh   .kkIuJ 

/>.'./  0.  rnsl.ule  of  //.•  ft,,  ,„,,  „j  ,,,„„  ^„,„^  -NVlloui.sh-«r..v  .hlon.itc 

Z  .h  rr^""'"  "'*'  "''•■^-'-'''«'-      n,,.  nH:k  domains  cavL: 

and  small  ikkIuIcs  <,|  <  Ikti.  caMUcs 

/'o,«/,v  ....//,  oJ„,or.      ri,in  .nul  UM..vnly  l.e.I.I..,|  ,lul..,ni,e. 

m  bus  trnm  halt  an  n,ch  to  an  inch  in  thickni-ss.     Many  fx„o>ur,.^ 

°;;.-;;;:"h;;;";  ;;;::;;"'■ "-'" ■■■  •■ ' "-  - ^  ••-;:; 

Ccrfflr  ««(/  Afoosc  liikc.s. 
th.s!V'!\""'^'°"  "''•'  P"''"'  ^hcmahawin,  .situated  on  th    ..u.h  side  of 
the  wl      n    1  ""^"''■^■'•'le  <l,stan,o  aIon«  the  >hore.     Th,-  ex,K,.ure  at 

0  feet  wifh1  "r"  ""  ^"■"""  '''^-  ^"'f  P'-^-^'"'^  -"  --P«'>"re  of    'a 

UDV     rl         /  \'  '"■'  "^  ^"'"'  '""  '•^'-•"'""^  ^'"'l  —Kh  s.one  pi, 

=:ttrh;"x,::^;t:.;-"-'"'  ■-'--  ^«---  ---."'e 

2  ft..?  MK- Fine-grained,  K'n-yisl.  vellnu-  dolomite. 
t.  ..  in.      .„u-Knn„ed,  greyfsh-ydlow      ,lomite. 
It   .  in.     U-ry  I         ..-ained  .st.me  l.ut  thinlv  bedded. 

'  ^z:M:::n:]:xr'  "^''""-^  ^'""^  -■  ''^''■^  '-^  ('^"^ 

Thin!i;;iThlck  irr""  '^  ^  '"T^^*^'-'^^''  '>^  "-•  -l—  -(  -l-tlnet  l>ed,i,nK. 
butane       .noTr"'      ''''■' "^^  The  lower  be<!s  are  heavier 

bed,  mo^":^  .        '  "';"":;'"."^-  '-^  •■■~^'  less  cavernous  but  .Innner 

b,  '    i  ,.     7  '^':  "^  ^^"ne  .suitable  lor  onhnary  buii.lin«  could  1...  ol.,.„ I 

,  a     ,h.  u.athenn,  .,ual...es  are  not  ,ood  and  the  stone  would  be  hard  tn 
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sh-.r..  ,K...r  .1...  !....ul  ..f  (■..,,.  I..k...      n...  ..,i.r,  an.  ..it.,         .      .        C, 
I"  <■  ,K.M.r..  ...  ,  l,...n,.|,..uin  ,1,..  M.i.k.T  l...,|.  |i..  ..!....■,     S,„„..   „    .. 

:;::^';r:fS';:i:i;:;f-'""- - .- -.  ...':r;;l;"'i:r 

l)n|.,m„i.-  li,n..Mo„...  similar  „.  ,I,„s,.  .,f  (V.L.r  iak.  ar.  ..v,h,m-.|  „„ 
M.K.S..  tak..  ,o  ,h..  „..,hwanl.     N..  „.„,„„•.,,  ,,,„„^  ,,av.  l-.-n.    ,  .1   i  ,, 

of  hnuM..,,,.  .K,.,.r  at  .1...  „arr.,>s  >  an.l  al..,..  ,1,,.  „„r,|,  .|,„r..     V„  . 

was    ilT.ir.l.-,!    f,.r   .1,  "I.  <•!•  noririsiinri'.  An  <>  i|)()rlimil\ 

1  a     fK,s.  uh,.r  .  a    I  tt  ol  a>K.,it  (.  f.-...  is  snn.      Tin-  s.,,,,..  is  ,.s,.„lv  l,...|,k.c| 
--1  '•■•""-  ou,  ,„  slal.s  up  „.  a  lun,  i„  thi.  k„v.s  I.U.  these.  slal.>  ha"v  a      '  ne 
t<n<l...u-y  „.  l.„.ak  int.,  ihinncr  .naterial  witl,  a  wavv  partinK     'iC  ;  m 
.  au.     .v.rs  a..  ..„  >•  ...e  or  two  i„..h..s  thi.k.     Th..  f.-nnati.;,  isl    ..:     • 
JO,   tcl  a  lu.l.  north  of  east  an.l  shows  l..ss  r.Knlar  joints  at  varying  anuL 
The  s,o,u.  ,s  var,a Mo  n,  ,,„ah-,y  an.l  ...lour:  s.,nu.  lav.rs  are  .•av.:rn.H.    u^  1. 
...l..rsar..al„,..,,U.v.mlof,hiso|,je,.ti..„ai.|..f.atnr..     IVrtai    o     ^1    n 
vv-v^r  .h.t.sh  ,,,2,,)  while  darker  hands  ..e.-ur  in  whieh  ,":  ll!:,,!:::^ 

<  >"  •'<<<'unt  ..I  Ih..  eve,.  he-Llin^..  this  ,,„„,.  ,.,,,,1,1  1.,.  ,„,.rrie.l  for  r.„„-h 
•""  n.K  purposes.  I,„,  the  tendency  to  .lirterential  father  .Kr/tpt  '^ 
<>"  the  planes  .,f  stratification  wo„l,|  I,,,  a  ,lrawl,ack  '  ^^ 

of  ,  u!:if7-  i""-  ' ''";'''''"  "  '  '"''-  '■^'^''-  ••■■""'■.'••'H'lv  crvstalline  stone 

'  I'lu  ^1    a,   I  >ell.,w,sh  c.>„„K,„ents.       \\  hile  not  extensivelv  t.ne  pitte.l 

n^  V    r"       i,"  t"  "  "'"'"'  ^"  "^'-  ^»"-  f-"  'h.  Jackpi,,..  ri.l«e 

mar    )1,1  (.ypsu,m-,lle  (No.  1  U.O,  pa^e  95).     The  .-..rrosion  tes    produ^s 
a.hst.n..    alteration  uith  a  whitening  of  the  surface  an.l  the  acce      nt"   , 

rncns  u.n  scleUed  ,.,r  <luphcate  testinR,  the  results  were  s.,  divergent  that 

:a::.^;':M^;:?:t  s'rr.  a"^^  '-^  ^-r- '-"""-  ^'^-- 

„  .  "I'Oiuui  as  tar  as  possible  ,n  the  e.\per  mcnts    must  h- 

many  t.mes  n,  excess  of  the  figures  given.     The  .-.nnn.r. "     "J^itH    the 
cruslunK  strength  expcrin.ents  are  likewise  c.uite  to  be  expectell. 


__..MM....  „_-_:_Pf»- 


lnllu.|ulUvinK,,.l-l,,lu.    ;„..i,„   „,  ,i„  ..,..), I,.-.  n.tl„,..nl,uf„.M.r... 


...mT.  ,,„,  ,  a.  .h..  .-..rruM.,,,  .,.,1  har ..  „    ,-       T,,,  .  „,,„,,,  ..„..,„,,. 

....  t.KUr..,  Ml    ,lu.  .ru,  UM.  Mn.„u,h  ,..,.  ,n,.    I,.-  ,v,..nl.,|    a,  ill,.„ra.i„K 

lrvana,l..„a...n..,l,l„M..n.ra,lu.r,ha„   .<  .xpr.-.sn.K  ,1...  ,,.„.,    .|...,n.,| 

"'<■  ""•'    l-rv  .pa...  ami  ,h.    .at...-  u|  al.s,.rp.i.,„  appK  nnl.    ,„  ,|,..  ,,,,;. 

HK-ns  aM,l  ran  n..t  U.  r.vanl.-,l  as  rHial.k-  I  „-.„r,  I,.,    ,1,..  „.„,..  a.  a  «  Lie- 

tl.fv  hkru,,..  ...rv.   lu  in<l,.  a.,-  .he  varial.ilitv  uf  ,1,..  ,, ,  ,„„|,  a.  an  .Mrnm- 

msiaiur,    U..II    illuMrat..    thr   .lirti.ulli..,    \n  hi,  I,    .it..  ,  I    : 
"f  til..  .•.,..-.iaiii«  «l,i,li  (l.p,M(!  uu  p,PT,„ii\ 


mc 

'IrlirinilJalinii 


"^pic  ilir  nra\il\- 

V\<-iv;lll   per  riihir  In.  a.  Hi... 

I'mp,   -i,.!,-.-,  ;i,.r  ,("ni 

H.iii.    '>t  al.M.rplI,)!!,  i«  r  (■.•m,  unc  hour 


i\\(i  hoi  IS 


C'delticiciit  of  satiir.ition,  oiu-  hour 


two  hours. 


slow  imiiur^ioii. 
in  vacuo 


Crushing  strciiKth,  Ihs.  per  sq.  in.,  (|,y. 


wet. 


(.ivcram.-) 


l.iMTaKi') 


•  iwram'l 
'  .-.eraKi') 
(.i\cra^'f) 
(axt'raRf) 


(axeraKo) 


-'  .S4.4 

.'  S46 

17.^  {).S4 

'  t7<..>4« 

.  I    »(> 

J-,> 

fO-l,SH 

■  lt-27.S 

U)>,n 

f 0-225 

'0-.<17 

0  271 

(I  1«((4 

()•.?-«> 

•  ()-7X7 

'()-.S,S.? 

[()-4«6 

low 

lo  69J 

fo,?« 
jo-.?t 

0-.?4.S 
fO-46 

<)-4()5 
0-36 
\0-2 

r  -78 

-:    •«7 

[    -825 
,?0,.S.S(». 
.V)  Oil- 


_,      "  "  »     n         „       wet  after  frceziriK 16,50(). 

Iransverse  strength,  Ihs.  per  sq.  in :,  jgj. 


too 

SheaririK  strength,  ll.s.  por  s,,.  i„ 

I.oss  ..n  corrosion,  uramr  per  sn   i„        '•^^"• 

DnllinR  factor,  rnni  01518 

Chiselling  factor,  granus •^'^ 

f™,MhcZ',^:  iii;,;:,,::;"  "f:;, '  -  '™'**'  "'■■  ^••''  '■« 

a  -.all  »moun,  of  Jcw'i.c,^     """  "  ^"*""""'   ■  '"-l"'-"'.^^  «i,h 

falciuni  carbonate  ''<^'''  'tnt 

MaKuesium  carbonate -^'^ •  21 

Ferric  oxide 4.S  •  62 

Ferrous  oxide trace 

Alumina 0-26 

Solui)Ie  silica 'I-O? 

Insoiuole  mineral  matter  "'"^ 

Tlu4°dnri:virlln",^X;T'   M  '"■"^"'"'"'    '■^^"^'"'-  ""'"""'- 

and  slightly  coarser  in  grain       .c)   I  ik         h.  .  '''"'''■''  '"  '"'""^ 

an.!   yellowish    components       ^     /^-^'^  ,'"•'''''*  ™- '"'''•''■'l.  in  Rrevish 
and  more  or  less  cavernou;.  "  "'''■  •"'"•""■'^-  ''-''•  -"R''- 

Hani^:;v;idt:';u;:li:::'    '"'^^'"^'    ■""^^'^"'  -....wlsh-grev,  n„..g.ained. 

white.  '■'''"■    '^""^■"^  '•"'••"^  ^••"1   ««'thers  a  dull' opaque 

Siiskafrli,-7.<i>t  River. 

..f  ii^-':  !i:ir '.,;::;;:;;;  ■;;;:: :';:  '-^ "  ^■••"-  '•■^"  ^' '■M.osures 

feet  in  height.     Son.e  o    the    .  '''^^T   """^'   '"   '"'f^   -motimes   25 

-i".  '1-  thicker  ..one      '    ,       H   '  "T    '  """  T'"'''  i-n,erhedded 

1 1 19.  *    '"  '"  '  ^""••-  •'"••>  >>"t  d.lter  gre,,tlv  from  .\o. 

f-....  ^lii":h!:;;  ;:;":;;r;  s;:;7"'^'^^  -.'^.' .i.estoneise.posed  m  a  .h.. 

varietie^  (1 1...  Il  iTo';  """"''   ""'   '"■"""   ■'"''   -'"'^   n.ottled 

A  prominent  exi)i)>.nre    it  !.■  wt  i  j  f     .  i  •   i     • 
"-r  v.here  the  rive     le     e's     "  n      I   -  .,;'".•  "  ^'''"  ""  "'"'  ^"""'  ^''''^^ 

"'<■-''<'■'■  it  i>.l.i   k  ut     "oroldl      '•    •      "  '"""'"«  ''^  '■''^^•^"'•'■-  ''"•  - 
-  .->.  excessiv  e  an.l  I  1^7    ''''"  '"r'"'""'  ''  '  ''■  ^'  '"•     'H-  iointing 

'2  fee.  across  w      n  ^     ^  K ^  "'"  l:"''^'  '"'  f"-';"'-'-     ^•"""  fallen  n.ass.t 

vertical  faces  the  st::;!^;!:;  i:^^ ;;:;;;; uTn'  •"■  '";•  '■"-■  ^^" 

!.  nna   [u.n-ontal  d.llerential   weathering 


m 


m^mM^^m^ 


^^• 


■!!>• 


'i^f'" 


^.¥: 


1 


I'iMI     Will 


^i 


1(11 


iiuluatinK   a    v.iryiriK   0)mI)(.^iti(.ll :    in    placi's    it 
All  t!u>  stoni-  shows  (■%  idciKv  of  a  liii'h 
.f 


is   imich    iKnicycdiiilu'd. 


iivarcv  ol   resisiaiui'   u,  wiMtlicriiiK.     Tlu'   1< 


ntiiti'nt  of  iron  with  a 


nMilt,;iit 


('OIIipOsC( 


I  of 


SI 


tf    f, 


miK-h  softer  and 


(h 


ihl 


icr  part   of   the  exposure  is 
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or    the   (|uarryinn   "f   heaw 


ilesirahle  materia 


1.      T 


ns  IS 


luiildini;    hlock 


a   [xissi 


1>1< 


e  average  stone  is  represented  hy  No.  1108. 


ol    \ery    roiiyli   (|iialilv. 


PI 


le 


ik 


exposures   of   stone   on    the   Saskatch 


Ike  and  the  drand  ra 


In  th 


pids  I 


ewaii    ri\iT    JHU'.een    (  ross 


)resenl  no  possiliilities  f 


e  eanvon, 


or  oiir  present  purpose? 


lowever.a  very  interest  iiit;  -ectioii  is  afforde<l  wliul 


desrr:i)e(l   in   detail   by  Tyrrill.      WhiU.   i|„-   1 


position,  the  slope  of  t 


H'ds  are  nearh 


the 


le  rixer  reveals  lower  st 


1  ll.is  been 
liori/oiital   in 


strata  into  two  se 


raia  down  --treim. 


lower  Niagara.      koui;h 


ries  whirh  he  correlati 


\  rrel 


w  I 


th   ll 


reveaU  the  1 


>■  M  may  l)e  -aid  that   tin 


le  '  pper  and 


lower    !,irt  i 


ower  division  and   the 


i|  ih" 


oiir  |)oint  of  \i 


the 


n,".ir  Dart    the  in 


ppei    di\i>ion. 


Korue 
I- 


lower  seru" 


jjood  stone  oeciirs  in  th 


pre  e. 


e  upper  series  itseron 


roH'' 
e  some 


owini;  to  interheddin-  with  le<s 


Th 


e  succession  <if  l>eds  in  the  I 


iOOj-;  of  hi;-  report  on   .NortI 


no  possiliilities  .iiid  whil 
omic  extraction  is  ver\  dnulitfui 
Itisf.ictory   I  lyers. 

ower  siries  is  f.i\iit  |,y    Jn  rrel!  on  [.aj^e 


l>el< 


nvestern  Manitoba:  th 


.f  thi 
I 


>w.     A  walk  throuj;h  the  gorne  failed  t 


SlCtlOl)     I- 

!. 


I'  ()li 


diic<'d 


series  as  a  pro(hicer  of  building  st 


>rrell  s  section  ol  the  low 


er   .erie; 


15  ft.     White  thin-bedded  limestone  illi; 
(>  ft.     Covered. 
S  It.    -Soft  yellow  limestone  (1118) 


o  impress  me  vith  I  hi 
one. 

lojlows:  — 


ibil 


ities 


10  ft.      (\ 


lip  in  section. 


4  ft.     H.ird  veil 


ow  magnesian  litnestone. 


S  ft.— M.Khrately  thin-bedded  white  limest. 


1  ft.  "Hard 


2  ft. — Brecciated 


compact  buff  linies'o 


inn-stoiu>. 


The 


ipper  series  is  sharply  defined   from   the  imd 


erhing   >erie? 


;.;.ordmK  to  I  yrrell  presents  in  all  a  thi.kness  of  some  hundreds  of  feet 
yrrell  s  descri,,tion  is  as  follows:  -rhe  bas..  of  this  series  is  w.ll  shown  in 
the  Korg,.  ot  the  ( -.rand  rapi.Is,  where  it  consists  of  10  f.-et  of  a  har.l  tough 
.«!..  yellowish  dolomitic  limestone,  rather  imiistinctiv  bed.l,,!,  but  con- 
lormable  to  the  underlyin.g  serie.,.  It  is  generally  clearlv  fragmenlal  and 
m  .ts  lower  portion  .-ontains  a  large  number  of  salt  crvstals.  This  crin<,id 
Led  grades  up  into,  an<l  is  overlai.i  by,  from  20  to  .<()  feet  of  hani,  brittle 
yellow  do  omite,  generally  thinly  and  evenly  bedd,.!.  This  compact  baiKj" 
.s  overlai.i  by  a  porous  yellow  .lolomite  in  moderatelv  diin  but  unev.n  be.|s 
and  contains  many  impressions  of  .salt  crystals." 

This  upper  .series  wa,.  examine.!  in  .letail  at  a  [.oint  ..n  th.-  gorg.-  where 
he  (rail  from  th.-  ol.l  ti..iiiway  come^  o.it  on  the  river.     Th,-  s.-ction  is  as 
lollows: —  ' 
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6   ft  -Thin   and   irregularly   lx-,1,1,.,1   sunn;   u..a,hmn  '  whiter  a„,l 
;;n.^.very^.re«n,arl.     U  is  hlle.l  .i.h  n,a.e:.;J;;;H  S!::. 

'"  'Ihi^ki^  r'"';""'""r''  '""''■•  •'"'"'"'''^  ■""-'--  .-sing  in,o 

and  colour  (1114,  several;.  »"K'ni>  in  texture 

'  ^''.lefim^^lr'  "?'"'  'r'^  -^•■'^'-""K  Pi-np'y.     I.  i.  not  very  sharplv 
.Ichned  upwards.     It  would  yield  large  blocks  of  stone  ( 1 U  V) 

1  ft.-Sohd  Led  of  whitish-grey  stone  with  fossils.     It  is  verv  britrl. 
-Similar  stone  below  the  les el  of  the  water 

angles  to  this .;;;;:,:!;  ;^',^::i;:-xi:rt^"'  --'  r  -^  -  ^'^"^ 

•s  also  much  in  evidenc      r      .   "'  " ''\^t''"l>t''l-     Mmor  and  local  lissuring 

fi.«  ";l:'S;v:,;:  "*:■■;  iir:*  -^  "->■»■  -i.^..  .....h,.  .;„ 

".-  ....V  ,„i,  „„ .  ;;,,c;;J:^HT::,:;iri:;:;*-  ■,■:'■;;.;;  ™r'»: '; 

a  pressure  of  52,708  lbs    to  thr.  .^.,         •     i    ■    "^  '  "l  tiM  cube  stood 

flaw      Tl,  -""'  '."J^-  to  'he  square  inch  without  anv  sign  of  -  ■  ,.h  or 

-ist;.trz;tr:rtir''^^h^^!- 

scarcely  abraded  under  .he  conditions  .7  L  cl'.^Cu.:. -I  .    '"  "  " 

^"''>  •'"-"-1  ••>■  "ither  the  corrosion  or  frec.inVu't.  ""'  ■'"""'"'■ 

'Ihe  physical  propcrlie-  are  as  follows :— 

Specific  gravity 

Weight  per  cubic  foot,  lbs  -■^^' 

Fore  .(,:..<,,  pe,,.,.„f  175. .?WQ 

1  ■  9<JK 


KM 


Ratio  of  ahsorplion,  (mt  a-nt,  oiu'  hour. 
•'     •'  t»  ))       .,       two  hours 


Coffticient  of  saturation, 


slow  iminiTsion 

in  vacuo 

under  pressure 

one  hour 

n         n  „  two  hours 

"       "  M  slow  ininiersion 

"        i>  „  in  v.icuo 

Crushing  slreiiHth.  lbs.  per  s(|.  in.,  rlrv 

,.        ..  wet .  . 

wet  after  free/inji   . 
Transverse  sirenjjth,  lbs.  per  s(|.  in 

Shearing  strength,  lbs.  iH?r  s(|.  in 

Loss  on  corrosion,  Kranis  per  s(|.  in 

Drilling  factor,  nun 

Chiselling  factor,  K'r.inis 

This  stone  is  alinosi   .1   tni<-  iloloiiiiic  with  ,1   very 
ferrous   o.xide,    alumina    .md    insoliiliie    mailer.     An 
follows: — 


small 
inal\-is 


(>()78 

Ol.M 

t)-6(W 

()-4()74 

II-711.1 

OHW 

1117 

(I-S5  .■' 

((  f),S 

.S2.7(),S- 

44,4,1(»- 

48,Si4- 
.>,.■)(  14- 
2.UM)- 

()(IOS<; 

711 

ll'Oll 

amount   of 
i\'    l.e\erin 


-.   ,   .  ,  I'er  cent 

V  alcium  carbonate  -,    ,.. 

Magnesium  carbonate  .  ,,  „„ 

ri'rric  oxide 

rerrous  oxide  ,,    ,. 

^'""""•' ..                                   „.,„ 

Soluble  silica 

,        ,    ,  ,        .         , •  ■             I  race 

Insoluble  nuneral  matter  1,^,, 

No.  1 11)6.  .\  rough,  h.ir.i.  cavernous,  ure\ish  tvpe  rcMMiiblini..  \.,  1 1  :<) 
from  the  Fairtord-Steep  R.,ck  .rail  and  uith  tlu>  >anie  uhiti^h  inchi^i.m- 

No.  1107  The  same  tine-uraincl  cry>tallin.-  >l,,ne  in  thin  beds  roiighlv 
banded  in  yellow  and  i)rown. 

No.  1108.  -This  is  a  \,r\  much  .oar^.r  aii.l  pn.lMblv  less  <lol(.mitic 
stotie  but  with  ,i  distinct  crystallim-  structure:  it  is  highlv  impregn.tted  uith 
oxide  of  iron  whi.h  gives  it  ,.  mnltle.l  red  appearance  The  stone  i>  pined 
and  cavernous  and  ol  \er\  ponr  (|ualii\  . 

No.  1117.  This  stone  is  softer  th.m  the  a\eia<e  .uid  sho\^^  verv  little 
cryst.dlme  structure.  Th.'  grain  is  line  but  .piit.'  .lilferent  ^rom  the  ordinarv 
fine  crvstalline  type.  The  ,„l,.„r  is  whitish-grev  and  th.  r<-  are  ,„,  ,,i|.  uV 
cavities.  Kxcepl  t..r  the  thin-beddi.igs  this  «.,uhl  be  .,  p,,»ible  buildinu 
stone. 

No.  1118.-  .\  soft,  whitish-yellow  limestone  n|  lin,.,  non-c  v^ialline 
rhar,- ler:  .1  i>  ,,iuiosi  a  marl  and  ol  msutlicient  coher.iKv  t.,  b,  ,>l  an\ 
value  as  a  building  :  tone. 
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No.   ins.  -,\ 


srattm.,l    ...l.-it,.   ,rv,t  .Is      Th..  .        '".puntio  ..ml  sh.,us 

"^«^-""- •-.'t.,M^rL:.;;'ir ..-...„....„.  x... 

..r  •v-:^<'C..'Thr~;;;-:^^^       ""'■"  ^^^-  -.-  -... 

"f  .he  ...uu.  f..r  ..uiidi.',,;:;;.;;' ""^  '■'^^■'  •••"■^  ""•  -"'■"-  •>-  v..iu. 

N'o.  tllO.    -iWiirally  ,lu.  samoas  X...  m.s. 


Hudson  Hay  Knihcnv. 


Tin;  Pas  Aria. 


At  Mile-  6  of  the  new  railwav  n..rili  .,f  Tl...  P.    ,i, 
6  feet  deep  exp..sinK  Silurian  li"....^u.  IJ     .  i  L    ^^.r^:' '■1'"''^' 
stone  IS  thin  an,!  unevenlv  I.e.l.le.l  but  in  dIc  i         ^     J'"'      ^^'' 

nches.  The  upper  ^  feet  is  finelv  h^i  le  ,  ,  .1  h:!  '  •""  '"  '  '"  >« 
but  there  is  littl.^  real  ,liff..r,.„,-,.  •.,,,"'"■'"•"  '""'  "'i'  '"Wfr  part  coarser 
iron  staining  in  ^^^  Si^:;:  :.„.  ^  ^'""'  ^^^"""^'-^^  "f^"-"  -th  "ukH 
4-fnot  .-ut  a.  Mile  </' '  '^  promisiuK  materi..]  is  ex,>ose,I  in  a 

nn..e;  'r;;;;:r:t;;;""-"  •^•""  '"--'^  ^'""-  --^  ^  "•-  ••-  .i>'s.Ti.«i 
.■onj;;:,r:i;ht.i;ji;f'H;^::T''''i'  ^^'^"''■'  •■^^^•■"'"-  "••'-- 

'-OURS  (lu.irrv  at    Inu.....l      Tl,  " "^   "t""^'    '"'"ni 

Krain  I..:  i,,  ..tai:  ^     .ra   .  :  i  '-rrvX";;^  '  '"''^  ^'""  "^  -- 
stone  (X...   MU.  p.  sc/).  ''■    '''^'    ^''•'  '"""■^'r  type  ,.f  l.,.„g's 

KiSllKK    MkaN(  II    Akka. 

ar.  J-;:'!;:':;-- •;':'  'i """'^  ^'^^'  ^•^""-" '-  -"«"  "-"^  --  .■..n.....ra..... 


''.%. 


'i 


■iiW 


1(15 

rxtfii^i.in  uf  ihc  Can.uli.m  Nurihcrn  r.iiKv.iv  In.iii  IiuvcmI  i,,  Ij^h.r  Mr  in.  Ii 
r.n.l.rs  p„»,|,|,.  d,,.  shipping  of  ^-mk-  In.rn  ,.  n-^u.u  hiih.rlu  in... .  .-..ihU. 
No  .umal  ..n.mp.  ,,i  (|.,,,rryinK  has  vit  Ik.,,,  „,,,.K.  an.l  .  .m-..|,M.ntlv  n., 
.arofully  .cK,  icl  lo.alitv  .-oiil.!  |„.  ,|i..son  as  tvpi.al  ..I  ilu-  r.Kiun  It  will 
lH'nml.T.si.,.,,1.  ih..r..|.,rr.  that  thr  lnll..u  int;  noto  ar..  l,„in.K-,l  „„  ,.x,H,Mir.> 
Ml.'.l..l  at  raii.i.M..  a.i.l  .annoi  l.v  rxp.. f.l  „,  npr.MMt  il,..  „,avi,n„m 
po>Ml)iliiu-.  ot    ilic  area. 

This  r,.l.li>h  ro.  k  from  Ti^lur  Rra...  I,  a„.l  a  v.  rv  HM,iI„r  >t,m,.  fro.,, 
llu-  M...I>o„  Ray  Railway  ana  ^u■u■  Im.iI,  ol,iai..,.,|  fn„„  rr^io,.s  i.,  whi.h 
no  .k'la.l.-d  K.'oloK.ral  work  ha>  I.e..  .In,,,..  A.  ill,.  M.,.u-  .liff.r.  i.iahriailv 
lr..m  any  oth.T  ol  ilu'  Sih.ria.i  li.n.>lo,.,.>  a.i.l  >.■.,.,.  ,.,  |i.. ,,,  .,  i,,^,.^  i,„H,.,n 
I  was  ..ulwicl  to  ast^rihr  it  to  the  ( »nlov.Vian  sv-t.-m.  II.,-  ,,1,|  ^;,.,,loyi,  al 
map  ol  Lake  \Vi..i.ip,K  in.ii.al.s  a  Silurian  l.ori/o..  for  ll...  li.h.r  Hra.ich 
..(•al.ty  a.ul  Dr.  K.  M.  Kin.lU.  has  .jrt.rmin.-.l  Silurian  fo,>iN  fro,,.  |.i,h,.r 
Hramh.  althonnh  a  low  miles  to  the  north  he  n<  ..Kni/o  ( )nlox  i.ia..  sp,.,  i.s 
in  ri-.hhsh  sheiks.  .\>  our  lim.slo.u.s  wire  ol.tai.u-.i  Iron,  a  r.Ki,,..  a  little  t., 
the  north  an,l  east  ,,f  l-i^her  Hran.  h  it  is  still  po.^ij.le  that  ihev  luloii^  „, 
the  Ordovu.an.  Racing  ,1,,.  at;e  ..n  the  los.iU  examine.!  I,v  Ki„,|le,  the.e 
rocks  are  prov.Monally  ascribed  to  the  Siluria.i. 

(.'(ipltiiii  Ilumlihrcy  Bryan.  .Si-lhirk.  .\funilohii. 

On  the  northeast  quarter  of  >ection  10,  township  i.s.  rantje  1  we-t  a 
ro<ky  ridKc  crosses  i.,  a  north  and  ..outh  dire.tion  ri-in^  al.out  40  feet  alune 
the  lower  lan.l  to  the  east.  .\  .-o.isi.leral.le  talus  .-oxe,-,  the  l,a,e  of  the 
fscarpnient  hut  10  or  12  feel  of  s.oue  are  expo.e.l  alon^  an  irreu,.lar  li.ie  of 
<ht1s  at  the  top.  The  stone  i>  thin-hed.jed.  uilh  a  maxi.,,.,..,  of  al»,ut  8 
nich,.s.  hut  I  am  in.l..,e.l  t..  helieve  that  a  Kreater  cohere..,-,-  of  l.,,|.  wo„i,| 
he  loun.i  away  Iron,  the  /one  ,,f  w.atherinK.  Th,-  general  ru.i  of  the  .u,m- 
isaha.-d.hnttle.  Kreyi.sh  U  pe  mottled  with  pink  and  red  ;  it  is  utidouhtcllv 
relate.l  to  the  stone  of  the  H..dM.n  Mav  Kaiiwav  area  ..orih  .,f  The  1'.^ 
(.reat  var.at.on  is  to  he  oh.crve,l  i.,  the  .!,•«.■,•.•  to  whi.  h  the  n.l  ...oitlinK 
is.levelop,.!.  Spec.nien  .\o.  11,U.  i>  a  fair  aviaye  an.l  No.  11,^7  .hows  the 
max.nuim  d.'Kree  ol  red  oh.serve.l  at  this  point.  The  ioi.,ti.,i;  i.  vari  .hie 
.'Md  .rre^ular  hut  lair  si/e.i  slahs  could  he  ohtained.  The  >to„.-  i.  „„,  ,hin 
at  leaM  near  the  surface,  for  tlu'  production  ,,f  mil!  |,l,,rk-,  .-..pahl,-  of  h.i,,,- 
sawn  into  sl.ihs  .l^  has  heen  su^^oied. 

Tin-  stm,,:-  .No.  11,^6.  A  har.I.  hritth-  lim.->to.,e  of  wrv  \hn-  Krai.,  an.l 
spl.ntery  hactur,':  .t  is  irrenuLuly  ,.„d  ..hscurelv  n.olil,..l  i„  j.re\  i.h-white 
an.l  yellow  with  ..  pink  cast  in  |.!aces.  Th.-  \,.i>r  \>  K.»  .lean' an.l  ..f  a 
general  l.«hter  colour  than  that  of  No.  112.?  from  n.,rlh  ..f  Th.-  I',.,  hut  the 
two  >tone-  ,.re  douhtless  comparahle. 

No.  1  Io7.     The  same  stone  as  No.  \iM,  l,i,t  with  m.i,  h  more  red-  it  i. 
very  s.m.lar  hut  .,  little  red.ler  than  No.  1 1  2(.  and  c,m>i<ierah!v  n-d.ler  than 
.v.,    n.-.*    1......    north   ol     The   i'as.       Ihis   type  of  .tone   has  .vrtain    pos- 

sih.htu-v  lor  use  ...  ,.  niarhl.-.     See  remarks  on  pa^e  267. 


106 


lltlls  urst  of  Bryan's  f>rof>erty. 


"f  "•'^■'.vi'.K  s.on..  i„  .,„•„  ,„!„  1  ,';*"''  ^"'"^ ;"""-"-  -f—s 

N>"^'-:..  .\.4()°K..  and  W.IO^N        ,     j^    ,,:  ^T'  '''""'  "'"  f-""'-  -t 
to  ol.tain  larK.  slal.s.     Tin.  rork  i,  T  /''•""'^'"^  ''  '^  ^""  I'-sil.Ic 

^^'^ • ---" n;::;;'::;;-i  ;':;;-•;;;- -.in.......  a 


"'■  //.  <;.  -ray/or.  Fishvr  linuuii,  Mu„i/oh„. 


t  lie  stone:  No.    ms^  Tl,;       .  i  ""'K<^  '  ui.st. 

i"«  -attcT  (oxi.U.  of  iro,  r^  ;  .^r nlw  T'  ""•  '"'"  ""^'^^"^''  '"  -'<- 
«-in  ...„  a  greater  ten.le  ..; ^X  ':  ,  r;r-- i'^'  ''  —1-  <oar.er 
A  p.>li.I.c.<|  surfa.v  presents  plasi.  ' Cw  '",'      '^Z  ''  '^e  weather. 

In  this  vieinitv  stone  of  •  '  '""''  *'"''  «''''^- 

nientio..e,I  I.elovv.     This  lis.  is'in'i  "".    .  ''T*'  "  '"''l'*^^'^''  ""  the  properties 
'  --  u.  hnitely  inf.Ir^  .,":,;  ::;;'^;'  "■">;  '"  '-licate  localities  of'whiel 
in  the  ..eiKhl,orhoo,i-   -  ""'  ''  «^*'"'  '"'"•>'  ""'ers  mi^ht  I,..  Hted 

J-"^;;r^in5:rL;^n^ 

^ctu...  ly.  nnvnship  24,  ra.,,.-  1  east'. 

^•'t.on  24.  township  24,  ran,e,u.stn-„bi,  hills). 


HiOMV  H  .V  kurwAv  .\r..:a. 


-  Ki;;;:;  iS:;:::;:  .:::i^t  ^s;;-  rs'^-  -ir  -:;■  - '"--  -">^e.i 

"■anl  of  The  I'as.     Hi,,,,  ,,,-„,       „  .^  ,    ''""  f  ^'^  '■^"'^^■•'>'  '"  "h"  -'..rth- 

-"•.1  too.v.,ron  theshor-s    f  R,^.^^^^^  '"  ?^"^^'  '''-^-i''-'  l-l'>w  are 

'■'U'se  roeks  are   tssk',,    I  .     h^'  c""^'^""'-  '"'"'  ^^^rniorant  lakes, 
""•ir  re>e,nl,la.u.e  to  ih^^'.^^Z  "^^T'^u'^'T  ''"'''''^  ""  — '"  "f 
'■-ain  that  thev  are  not  of     n  •       '"    ^'"'''^'  '""  ''  ''^  f'^'  ""  "'— 

"pp--i.y  ..f  «a...i„-  ;,^  XT^rr ;"  """T '  ^^-^  ■"^"^"'•"  - 

^••X|'..M,res  ,le.srril,e.l  helow  nu.st  | '    ,  ,    ,      ."■   "'   "■^'   "'-"•'■  "'"'••        n.e 

>-<   -ksof  this  area  I,..,  it  1  '    '■''',■  ""'''"'•"■'-'•  ''^  ••'•|"-''-'">inR  the 

rn.n.trv   ;-„,>,,„..,,  ,,.,  '   "    '■'xnnral.le  lor,.l„.Vs   „,.,v   he   fo,,,„!  ,,,   , ,,,. 
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.\.fr(n,-   of  CorpHoniHt  laL-r. 

l.n.m..li.M,ly  n.,r.l,  nt  th,.  „,,,,.«.  ..m,I  ,„s,  ,,|  ,|„.  ,r,..  k.  ,,  „„,,||  ,,. 

has  hcfii  ..(HMUMl  in  ......noxinn  ^miI,  tl„.  <n,w,rurii„„  of  ih,.  r.Mlw.n        (H.r 

s«-vtr..l  .u-n.>  tl...  M,rf.„v  i>  t|,.,  .....1  ,Kv..i.|  „l  ,u..rl.ur,I.M :  ,,„         'i,„i.r,l 

anil. lint  .if  >t()ni-  i>  ci^ily  iinx  iiralilc. 

The  M'ciinn  at  the  little  <|iMrry  is  ,i^  f(.ll.,ws:    - 

1   II.  (,  in.     Cn.y  an.l  pink  ni..liK-.|  limot.m...      K>,.  ntiallv  M.li.j  |,„t 

f.i-ily  (liMsil.lc  Mill)  thinner  niali-rial. 
I  t..-Sin,ilar,  l.ut  1,.>.  pink  .,„■!  less  ineiined  ,.,  p.„t  int,.  thin  i.nvr. 
lit.     <.nvi>han.|(av.rnc.n^       less  doiral.le  >tnnc  .  1 1  27  i 
14  Ml.      (ireyish  ,.ii,|  ,av(rn.,u^.      i.i»  .Icsirahie  >t<.nc 
-'  It.  f)  Ml.     -Heavily  l.e,!.ie.|  an-l  rather  re.Mi^h   thr.aa.h.,,,!   I,n,   v.iri- 
al)le  in   this  re>pe(t   (1126). 

The  joints  are  vertical  at  K.1,S°S.  ami  .\.2.S'K.  an.l  n.,t  t...,  el,.se  t., 
preventing  the  ,|i,arryinK  "f  lar«e  blo<ks.  Th..  sf.ne  ...enis  ,„  |,e  verv 
hltie  a..er,e.l  l.y  the  weather  as  «la.ial  >tria-  are  p..rl, .  tlv  pre.erve.l  an.l 
the^...lM,ir  .hanues  in.lnre.l  l,y  the  artion  of  the  element's  are  siiperfuial 

The  stone:  No.  1127.  -.\  very  llne-Kraine.l  dolomite  of  li«ht  ^rev  colour 
an.  very  c.mpact  structure,  l.ut  tille.l  wuli  lar^e  ...vitio  uhi.h  are  lined 
with  a  yell.nv  in.rustation  of  se.-on,lary  oriuin.  The  a.tual  stone  suUtanc- 
IS  ...ul.tless  har.l  an.l  .lurai.Ie  hut  tiie  .xtremely  .avern.u.s  iiatur..  ..f  the 
rock  renders  it  useless  for  structural  pur|K)ses. 

No.  1126.  -This  stone  is  essentially  the  same  as  \,,.  11  M  which  is 
descri  .e,l  m  detail  on  pa.-e  10«;  it  differs  only  in  a  .sli^htlv  greater  profusi..n 
ol   red  streaks. 


Mile  41  \  III.:  on  Bay  Kaihaiy. 

A  little  f|uarry  has  been  ..pened  at  this  point  on  iNe  i  ,  ,'  side  of  the  tr  i,  k 
I  he  secti.in  is  as  l.ill..\,s:    - 

1  ft.  6  in.      Reddish,  mottled  and  somex,'.  U  „>    ii;!..^  ..,..1  friable  st.nie 

m  a  hea\y  bed  but  subject  to  wavy  p.irting. 
1  ft.  10  in.      Ked.lish.  mofled  and  somewhat  n.j.luh.r  an.l  In   i,!,.  m..ii,. 

in  a  heavv  bed  but  subject  to  wavy  pail!:.. 
^  ft.  -Similar  but  more  solid  stone  in' beds  ui     i  .   U»  i,,,  h,.  .      M,,,-!, 

thinner  material  appears  in  (ilaces. 

I'r..n..un.e<l  joints  cut  th- formation  at  S.30'T:.  and  '  ck"  .,  i-icturinu 
IS  al>o  mu.h  in  evi.lence.  The  formati.^n  here  is  less  promising  -.„'  ,,  little 
I.Hth.r  south  and  th,.  st..ne  is  m.,re  n.Klular  owiuR  to  a  Kreater  d.-,v|o,.„,ei„ 
ol  the  peculiar  wavy  red  partini^s.  Specimen  No.  1 1  2.s  .l.seril.e.j  b,  ^  ,  ^  w 
typical  ol  the  st.ine  from  this  loiality  and  of  the  mon-  iio.lular  vari.  tv  in 
general. 


III.S 


■l>tc  .lorn-.  \n  llJ.v  Thi.  sK.nr  li.>-  ihr  s,,i...-  f.n.-Kr,.i.H-.|  ur.M-l, 
I..1M'  ^l...vMi  h\  ,ill  •'  .  .•x.imi.K-.  from  ilii>  |,,..ilitv  .tn,l  l,.,i,i  l-i^,,-,  Mr.in.li. 
In  tlii-  iii^i.iiK  ( .  huvuMT.  Ihf  |)l,mfs  .,1  Mr.ililK  .ilidii  arc  .Mrcm.lv  ifnmil.ir 
...1.1  -iLirply  imcv.ii.  A-,  llicr..  is  .,  Mn.i.K  tcn.lcn.  y  t..  (...rl  ...i  ilu  -,■  pl.nu-. 
th.  r.s,illin«  m.ilcri.il  is  scl.l.,111  iiii.rc  lli.m  .111  inch  tiiick  ,in.|  -„  irrcKUl.ir 
..s  I..  I.C  ..Im.i-I  n...ltilar  in  -li  ..  lurc.  The  r.^.l  IcrniKin.uis  .  I.mcnt  is 
present  <in  all  1  ■.•  planes  <il  p  irun),'  an. I  exicn.i-  with  .l<-.rca~in, 
for  a  sliiirl  <li-tan(c  inl.i  tin      i.ine  sulistancc. 


!icn^n\- 


p.iriui     irh- 


liiit 


Milr   fj  lliiilson   Hay  A'.n/tv./v. 

(lose  tr.  <nrm..ranl  lake  al  ihis  nuleanc  ll.c  1.  .|.ii-,h  .|..l,,nutc-.  ar, 
exposed  (iver  a  .r.nsi.jeral.le  area  aii.l  are  Well  seen  in  a  r.uk  .  iit  a  iitlle 
larthci  nortiiuh.  re  a  (,'...)(]  section  is  presented.  The  cut  isalx.ui  100  van!, 
I.  lis'  in  a  r.  ,i(lu.il  ri.ljic  .,f  almost  horizontal  strata  (['late  XXI\).  The 
->'i  lion  i>  as  fotl.iws: 

1  II.       Soli.l     |„'(|     I  1 '._>.<).  ' 

2  ft.   2   in.     Soli.l   JM.I.       I'he  ui>per  part   is  pinkish,  an.l    the  l.nvcr  (, 

inches  is  sonuwii.ii  cavernou,  with  vell..u   stain-  in  the  holl..\\-. 

This  lower  layer  is  in  part  separable  as  a  .lisiinct  I..1I.      Tic  middle 

part  is  of  a  typical    ;rcyish  colour  «ith  a  varial)!.-  ani..uiit  of  re.j 

mottlinK;    11   may  l.e  divided   into  several   hcU   |,ut   it   .Iocs   M,,t 

clea\e  thin. 
1    ft.    -Solid    l>ed,    mostly    ^'rey,    Init     pinkish    in    pla. 

towards  the  bottom. 
1  ft.     Similar,  but  the  pink    h  part  i>  towards  the  to; 
4  ft.     Similar   greyish    a.ul    pinkir-h    bids   of    variabi,     thickiic: 

mostU-   f,iirl\-    heaw. 

The  n.k  cut  shows  a  pronotnu  ed  sv-tem  of  joints,  s.4()°\V.  with  .1 
steep  to  v.Ttical  but  somewhat  vari.ibK-  .lip  .\  -econd  .-.lually  distin.  t 
set  crosses  at  S.  3,S°K,  .Neither  set  is  1..0  dos.  1>  set  ..n,l  w..ul,|' facilit.il.- 
rather  than  hinder  the  exlracti.)n  of  binldinsi  bh.cks. 

Near  Mile  S2  are  two  nvk  cuts  in  >tone  which  is  proi).il,lv  of  a  simikir 
kill.!,  and  a  rid^e  exposing  It  feel  of  stone  occurs  nt.ir  Mile  70  in  the  vicinity 
of  l.imeston.  lake.  Siniil.ir  stone  i- 
and  Stursie.)n   lakes. 

The  stonr:  No.  112,^.  This  example  may  be  r.^anlcl  as  tvpi.al  ,,\  the 
rcl.lish  m.)ttle,l  stone  of  this  area  ,m<l  the  description  ni.iv  be  ai)plie,l  with 
some  modifications  to  the  Fisher  Branch  -ton.-  (i)a«i-  104) :  it  is  ,ds,,  applicable 
to  the  major  portion  of  the  stone  obtaincl  from  the  drift  ricir  I'rince  Albert 
and  Sa-k  (toon  and  referred  to  on  pajjes  277  and  27<S. 

The  stone  i-  hard,  very  tine-brained  and  very  brittle  dol..niite.  of  a 
general  Rreyi; '  „ur  but  mottled  in  a  |K-culiar  manner  with  pink  and  red. 
The  mass  of  1,  ,ock  seems  to  be  made  up  of  thin,  irre).ul.irl>  wavy  layers 
with    rtHklish    ferruj;in.)u;s    niatrer    ineKxiarlx    developed    on    the    parting 


said   t.)  occur  on  C.irmor.mt.  Kockv. 


I'l  \i:    \\l\ 
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planes.      I„  ,his  rc.sp.vt  it  somewlK,,  resenihUs  the  vdl„w  n.hl.I,.  fro,,,  the 

luarnes  at  (.unto,,,  Un    the    ten.lenev  to  part  o„  ,he  planes  is  „,.,.,  1     ! 

pro"o,„,.ed  „,  the  present  exan,ple.      Th,.  .Ires>e,l  snrfa.es  are  verv  s„.,    .„, 

w..h  sharp  e.l«es  and  anKles  l.,.t  with  a  ten.lenev  ,o  ph.ek  ont  on    he " ^v 

make  a  ha.ulsome  marl.le  exeept  tor  the  unlortunate  ten.lenev  to  pluek. 

skin  dmr'Th""""7'.""'^^'"''  ""■  "'''"^''   '""    "'■^-  ■'"-•'"■'■'   -  ""'V 
skn   ,1     p.       Ihe  o.rro.le.l    >pe,M„en   ,loes   n..,    sh.nv    ,hi>   ^vhiteninu     in.li- 

a  mK    hat  ,    e  ahc.at.on  n,ns,  pro.ee.l  a,  a  ^ ery  slo.v  rate.      ,  n.ler  t^iiJ  e  t 

PC,  nuns    are    seareely    t..    I,e    <lis,i„Kuishe.l.      The    iVee.in,    experiment 
pro.l„ee,l  no  .hanKe  „,  eolour  hut  the  t..„,leney  to  par,  on  the  uavv      ane 
o   stra„h..a,,o„  ...  aeee.Uua.e.l.      This  stone  is  n,u.  h  to.,  hanl  for  .hi  ; 

...t  U   ..n,l.l  mak.    ex.eller..   r.-ek  faee  work;    the  p..sil,ili,v  ..f  i,.  use  as 
arl.l..  has  alr..„„v  I.een  referre.l  ....      The  physical  pn.perties  are  .i  -^ 


Speeitic  Rr.ivily 

Weight  per  eui)ie  foot.  Il)s 1  --    t'"''' 

Pore  space,  per  cent 1 '  /  •  1 4,^ 

Ratio  of  al)s.,rption,  per  .cnl,  one  h..ur   000X8 

"     "             •'             ••     ••       '""  'lonrs ()(W45 

"      "               "               ••      ••        ^low  immersion 0-  107 

• in  vacuo 0.15<)(?) 

"      "               ■■               "      "        underpressure.  01 77 

(  oefhcient  o(    s.iturati.m,  one  hour „.  ,,/ 

t\v.)  h.)urs <)■  '  i 

^'•'W  immersion 0'>4(-') 

"          "              ■•          in  vacuo ,>  n 

Crushing  strenRth.  Il,s.  per  sq,  in,,  dry, ..'.....[[[',['_["     40  ,S4<>. 

••        ^^t't ^X.KH). 

^,         "  "  "  ••        "ct  after  freezing ^7  714. 

I  ransverse  strength,  lbs.  per  s(|.  in ,  ^  , , 

Shearing  strength  lbs.  per  sq.  in  ','„-  ' 

l-ns.>  on  corrosion,  grams  per  s(|,  in     .  ,,  ,,,,,„ 

Drilling  factor,  mm '.'""^^ 

Chi.selling  factor,  grams ^'' 

The  slow  immersion  test  fo,  porosity  was  made  on  a  separate,  cube  and 
the  result  .s  ottt  of  accord  with   the  other  determinati.,ns      The  raU.,  o 

tdly  too  high.     The  actual  amount  of  water  absorbe.l  is  so  small  that  a 
.hgh    d.fference  .n  the  absorption  of  different  examples  is  greatK-  n.a.  n  fie. 
HI  cahulatmg  llie  eoelhcient  of  saturation. 


no 


Tl.is  s.,.„,.  is  ..  ,r„r  .l..l„nm..  will,  ,.  sn.all  amount  .,1  in,|,untu.s  a.  ih,. 
<malv>i>  by  l.cvcriii  yi\cs:  — 

/•    I   •  1  l'«r  ((111. 

.M.iKncsiimi  carlMiriatr   

Ferric  oxide  ■  -<> 

Firrou-oxidf  "■•'"' 

.Xliimina 

Solul.le  Hiica .'......../,", "   '"* 

Iiisoluhle  mailer 
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The  M„all  anu.um  .,f  ferrous  oxide  indicates  ,hat  .he  s,o„e  will  „,„  h, 
likely  lo  darken  much  on  exposure. 

Summary     Silurian  Limestone. 

An  account  of  the  ^;e.,eral  dis.ril.ution  and  characteristics  of  the  lime- 
n'T-!'  this  lormation  is  Kiven  in  ihe  introduction  to  this  section  on 
p.«e  ,6.  Ihe  rocks  are  essentially  dolomites,  varviuR  in  tenure  md 
o.lo.ir,  and  in  the  decree  ,o  which  cavernous  structure  is  .levelope.l 

Kxtensive  quarries  are  worked  at  Stonewall  and  C.unton  in  Manit.,l.a 
llH'    op  rock  at  the  former  place,  is  a  whitish  dolomite  which  has  been  used 
to  a  hmite,    extent  tor  l.uildii.K  iN...  W02,  pa,..  70,.     The  (Wmton  stone 
1    e  used  largely    (,r  lime  and  macadant,  is  not  -,l   high  order  from  (,u 

•Nos.  IDI.i  and  1014  on  |)aj;es  ,S4-S.S. 

Small  ,,uarries  have  l,oen  w.,rked  near  Inwood,  Man.,  a.ul  a  soft  ,  n  stal- 

.-.  shKlu  y  mottled  variety  known  as  -manitohite-  is  (.uarried  near  liroad- 

.  IU>  .      F     ,s  proposed  to  use  this  stone  for  p„rp.,ses  of  finer  construction 

a.ul  even  lor  decoration:  it  is  described  in  detail  as  \o.   1144  on  page  92. 

l-.xtensive  areas  of  Silurian  rocks  occur  in  .he  northern  pan  of  the  „rov- 

"XV  iHlt  no  ,|u.,rnes  have  been  o,,ene(l  to  date. 

/.ilcniliire-.—C.vu].  Siir.  (an.,  Ann.  Rep.,  X'ol.  X",  |'t.  K. 

f.eol.  Sur.  Can.,  Ann.  Rep..  \ol.  XI,  |'ts,  V  and  C, 

l\']n-  -Mines,  Canada,  Mines  Branch,  Rep.  on  the' Lime- 
stones and  I.ime  Industrv  of  Manitoba,  190S 

Dep.Mines,  Car  ula,  Mines  h.   Rep.  on   the  Salt 

Deposits  of  Canada,   191,v 

Geol.  Sur.  Can.,  Sum.  Rej).,  1<;12  and  ]<)\^. 

Oept    Mines,  Camula,  Mines  Ikanch,  C.vpsum  in  Canada. 

Iwelfth  Int.  C.eol.  Conj;.,  Cuide  Bo(jk  No.  8,  Pt.  1,  1913. 

Limestones  of  the  Devonian  System. 

The  strat.-Rraphic  position  of  some  of  the  limestone  formations  of  the 
eastern  ranges  of  the  Rocky  mountains  has  been  much  in  dispute,  but  at 


Ill 


tile  lull,, willy  Inriii.iti.iii-  ,1-  hfint; 


till-  prcMiil    liiiK-  the  fvidtii,-,.  |,;,inl-. 
I't  l)(\-..Mi,in  ,iyc  in  (IcMcndini;  .inkr: 

i  Lower  H.iiiH  iim,-.iiiiu\ 

I  Inlirmcii.itc  liiiiotonc. 

f  Siwji.iik   liiiiv-liinc. 

f  I'nMM  a   Mrinlv  ,.r,,n,„„i.    p,,inl   nf    vi.w,   i,    wunl,|   |,.,h,,|.~   I,.-   I.hi.t 

->  .r.-,n    .in.  I  uu..,-  Ii,,nll   li.n.M,,,,..  ,„,..,lu.r  ui,|,  ,,  Mill  In'^lu-r  ..-ri...    H,.. 

1  I  Piur  Hanll   hnu-M.,,,...  ui,i,h   i.  r.K.inl..,!  ,„  o|   ,  ■,„|,„„ir..n„„  ,,«-■       Thi. 

I  nu.thn,    nl  ,rc..tnu.n,  i>  ,|,>ir,.l,l,.  „„  ar.„,nn  n|   ,|,..  -i„,il.u-i,v  ul  ,!,..  m,,,,.- 

^  trom  ,lu.  uv„  tnrn,,,iin,„  ,.n.|  ,„,  ,„■.•„„„,  ul  ,!„.  .iimruiiv  ,,|  .liMu.uni^hin. 

h.'m  ,n  ,  u.  IH.I.I,  |,,.r,i.ularlv  wlu-r.  .l...ail...|  ,..„|,„i,.al  work  l,a,  „o,  I,...,, 

.I.......       Ih,.  ,|,H,n,l,y  i.  .0  ,n.a,   ,ha.   i„  manv  pla. v,  ,!,..  lonnatioiw  ar. 

Krouiu.l    ,o,u,,lu.r   an.l    n.r..rr..,|    ,0   a~   of    I  ).vnno-(ari.o„il..rn,„   au-'       In 
..nl.T  to  pHMTv..  ,Ih.  unih.nnity  ol  arranKf„u.nl  a.lop,.,!  lor  th....  reports 

th.  format,..,,,  are.  parate,l.a,l.„i,te.ily.  with  a  po.Ml,i|i,vol,.rrori„,..r.ain' 
,ii>taii('(-.. 

A  l.rief  ^.e„..ral  .lesmptio,,  of  the  Mn,rt.,re  of  tlu'  Koekv  n.o.tntain. 
iK.s  airea.ly  I.ee,,  ^,ve>,  in  Chapter  II  of  thi.  voiun.e.  Ti,e  o„„.r  or  „,ore 
...steriy  ranges  are  n,a.le  up  ol  a  ^reat  serie.  of  roeks  ran^in,  in  aye  fnn, 
the  (  re,a,eo.s  ,0  the  Devonian,  l-ro.n  the  <re>t>  of  the  ran^vs  the  „pp.  r 
solt  (  retaeeous  rork>  have  I.een  remove,!  I.y  ..ro^ion  an.l  the  hanl  k.M-kv 
Mnnnian,  quartette  now  forms  the  summits  of  ti,e  mountains  a.,.l  h..lps  ,i, 
mamta.n  the  sharp  .leelivity  of  the  eastvv.nlly  .lire.te.l  s.arpe.l  ^..es. 
H  neath  .he  k,,rky  Mountain  ,,uar,.ite  ,„,ne  the  rpp..r  Ranff  litnestone 
.  "<i  l-..wer  Banf  shale  wh.eh  are  of  ( ■arl,.,nil..ron>  a«e:  these  an-  m,.  ....e.l...| 
<l..wnwar.!s  I.y  the  r)ev.,nian  formation^  liste.l  al..,ve. 

While  we  are  at  present  .leaiiuK  with  th..  I  )evoni  .„  l..nnatio„s  .,nlv  the 
«i-th<u  ty  ol  separalinK  the  I  pper  Ranff  li,nes,..ne  ,ustihes  e.Ttain  ye.ieral 
remarks  at  .h,s  p.,int  i.era.ise  ail  the  li,„est,.n..s  ..f  the  ranu.--  have  h.-en 
snl.J.rte.l  t,.  the  same  intluenre  an,!  eonse,|u..n,ly  possess  manv  l,.atures  in 
.■.im,n(.,i. 

''''r''l'''i'rse,.l,vi.,u.thatth.i,,neslo,u.s,,f,l„.,ef.,,n.ati,.,,s,an,-asilv 
'";  "l'tame.1  ,n  en..r,n.,us  .piantities  at  innumeral.l,.  pla.vs  t!,n.„,hont   the 

rhi'\-  are  a.ve-il.le  aloni;  all  the  lines 

"'"■  """""•"■"-•in.!  ea.h  .,f  the<!ixi>i,,„>e,,ul,!  I.e 
•luarnetl  w,tl,..ut  dillieulty  at  p.,ints  .-..nvenient  f..r  shipment,  \..^,.rtlu- 
.■ss  I  know  ,.1  n.,  plare  where  any  of  these  stone,  haxv  I..-..,,  ,,uar,i..,|  f.,r 
•'"■I'IniJ.  |n.rp..ses,  hut  they  !,ave  I.een  expl,.it,..|  t..  so,n..  extent  f.,r  li,ne  l.urn- 
.ns  an.!  lor  use  u,  the  een.ent  hwlustry.  .\s  far  as  I  ,an  learn,  a  Mnall  I,!.,,  k 
ni   Rla,r,n..re  is  the  ..n!y  huildiuK  n.nstru.te.i  ..f  tlfse  st..n,s,  if  w  ..x.,,., 

a  U.w  rough  stru.tures  on  the  properties  of  th.- .-ompani..,  ..pe,-at,n,  for  lin,.. 
elf-      In  the  (  anadian  Pacitie  hotel  in   Manl'f 

limestone  have 


wli..le  leii.ut!i  .,f  the  east.T,,  ranges, 
of  railway  t!i,it  penetrati 


I  11  used  lor  ke\>.t. 


■I   tew    lil.xk-  of   I  pper   Ranff 
ill  ,ir<h.-~ 


Mi 
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The 


.•/,■,.>..,   .••rthcfMil..r..tu,uili...,l.i>al.nn.|..MMn.n..,i,,lli..,i„,,.,,,|i. 
ar.t,..s  ul  .■..„„..»,„„„    .„.|  Mrur.un.  ,n,.|  i„  lunnat;,,,,,.!  h.a„uv.  «hi,   ,  ,„,,v 

1      H..r.|,u».     Tl,..  Kn-...lH,lk„Mlu.|.,nn,ui-„wi.„,„..|M,H,h„r.l,..|,.. 
<  nM.ll..,|  at  ..  .-.M  whK-h  would  ,„.r„m  .,.  m..-,v-„Im1  .  n„,,„.,m.,n  wi.l,  ,,,1,.. 

SinlU':^. 

-'      N.HlMl..      Mu.l,  „|  ,1,..  Ipp..r  M..„,r  ,.M.I  >.,„„.  ..t  ,1,..  |..,u,r  M,„,t1 
lM.u-s„.„,.  „  „11..,1  uul,  „.,.|„1..,  an.l   ,hin   l,a„.|.  ..I  .iH.,.  ,vhi.h  aloulnflv 


pruliiMt  iis  iix-  a- 
th 


lilif  hiiililiiiy  stone. 


•^      M.mI.1,m.u,       II,ro.,«ho,n     ih,.    formations,    tl,..    oriuinal    l.,.,i,li„i;    of 
.•  .onsttinnu    Mrata   is  ol.s,u,v,l.   with    th.  n-sul,    tha,    th..  s.onr  c-.L-s 

...M  ol  .  uttn.K  l...l.ln,.u  planes  ,s  a  s.ron,  .leterrenl  far.or.      Mu.l,  variahon 


Is  .)lisci\-..,|   in    il,,^   icspcc 

4  l)iv._.>ity  The  various  lay.rs  .lilTer  eousi.le.aMv  in  ,,„ali,v  an.l 
strn.ture.  I  l,,s  ol,je.-„.,n.  taken  l.v  itself,  is  „.„  verv  s..rions  ,.'  i,  appli.-s 
t"  ne.irly  all  l.n.esl.me  lo.alities.  l.nt  taken  t.^K.,!,../ with  X,,.  ,s  I.elo'v  it 
iK'coiues  .)(  j^re.it   inomenl. 

.^     Tilting.       The  sliat.,  ,„v  nearly  Ov..rywh..re  in.line.l  at  hiul,  anyK's 

""'  '"  '""r'''!'"'-,,-..  It  IS  se n,  p.,ssil,le  t..  ,|uarrv  an  in.livi.lu.H   laver  «  ith- 

...M  removing  o.„tiv;uo,is  less  .lesiral.le  m.,teri..l.  I,  i.  „,  1,,.  n.,te.l  in  this 
.nnnexi.M,  that  .,u..rryinK  ..n  ,h..  eastern  se.trpe.l  la.es  .,f  the  n,.,unt,,ins  is 
m,|.nssil.l..  ,,n,l  ,ha,  th,.  l.a.k  slope  is  ...vere.!  with  .l..l,ris  .,r  with  the  R.,ekv 
Muunta.n  ,,uart.,te  an.l  later  lon„ati.,ns.  It  follows  theretor..  that  .uiarrv- 
inR  r.,n  he  ,arr„..l  ..„  .,nK  in  the  crosswise  v.illevs  where  .he  sunessive 
strat.,  are  .uressil.le:  here  the  .litfi.ulties  .In,,  to  th,.  in.lin,,tion  of  the  strat  , 
are  e\,.r  pri'sent. 

6  -Fraeturin^.  _-TI,e  whole  mass  ..f  the  n.onntains  is  ^n.atlv  shatter,.,l 
an.l  broken.  I  his  lart  alone  woul.l  „..,  prevent  an,!  mi^ht  ev,.n  assis, 
<|uarrMi,^  operations  if  the  .livisional  plan..s  were  even  an.l  ,lisp.,se.l  in 
.  J'hn.te  ,lir...t,ons.  ThroUKhout  the  mount,  ins,  l,owev,.r,  it  is  s..l,|.,n,  that 
Mstinet  syst..ms  of  joints  oeeur.  the  wh.,le  mass  lu'ln^  trav..rs,.H  l.v  irr,.^ular 
ill-<lehne.l.  .m.l   m   [)l.i,(.s  exressixe  i)artii,,t;s. 

It,  .•.,nii,..xi.,n  with  this  sul.je,t  it  must  he  rem..mlH.r...l  also  that  ,1„. 
l.H-al  .kiuaml  for  hml.liuK  stom.  is  slight  an.l  that  ,,  very  high  gra.le  .,f  ston,. 
"'■-Id  alone  staii.l  the  a.l.htional  ,-ost  .,f  fai^ht  .h-irses  to  the  larger  ...ntres 
.)!  consumption. 

F„  vi.w  of  the  enormous  ...xtent  ..f  these  lin,es,on.s  a  ■  their  x-ariati..ns 
through.,,.!  thcRrc.at  thicknesses  expose,!,  an.l  it,  the  ahsen.e  of  anv  .lefinite 
l"<-..t,o„  where  ,l„.y  are  ,,uarrie,l  f.,r  huil.lin.u  purposes,  it  is  imp.'.ssihle  to 
i)r..scnt  the  r,.a,ler  with  ..,,  a(l,.,|uate  ..c.non.i.  .inscription.  .\  «,.n,.r.,l  i.le  i 
of  the  ,h.,racler  of  the  stone  in  the  .litferent  f.rmations  m.iv  he  ohtai„,.,l 
ti-om  the  ,|uot.,ti..ns  Riven  hel.-w  .,n,!  fro,,,  .he  ,!es,-ripti.,n'  .,f  the  stone 
obtain,..!  Iron,  a  lew  type  l.ualities.  While  the  statentent  is  .loubtless 
has,.,!  on  lusulhcient  information,  I  am  incline,!  t..  believe  th.u  the  onlv  layers 


jmt: 
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likcK  111  |>ro\i-  ol  rr.il  (loiK.inii  \,iliic  linin  tin-  pn  -i  m  |h.iiii  oI  \  icw  .ire 
sitiMtcl  in  the  r|)|..r  H.iiiH  Miic-.  I'll.'  -icnc  ni  ilu-r  I.,.!-.  i~  ni..ir  -iiii.iMf 
tor  cirviiiK  iImii  ilic  .imtikc  il-  rnli.iir  i-  iiliM^iny.  .iikI  it  |ir.Mnl-  ,i  well- 
ili'tiiKil  crv^talliiic  >lni(  lure.  Tlii-.  lypr  <,(  -iciir  u.i-  -i en  in  llic  n.i  k- 
-litlc  .11  IV.iiik.  in  llic  I.ihw  <il  Muunl  UiMidlr.  and  ncir  lli.-  i|n,iiiif~  (it  ilic 
Snnunil  I.inic  ,m<l  ( 'nnp.Tauc  W  nrk- on  the  ( 'in\\>.n(-.I  lini  il,,nl)||(~~  it  i~ 
pn-tnl  in  KriMlir  or  lis,  .iinonnt  ihiiinKliiinl  llic  r.irin.iiinn.  In  \  icw  i,| 
the  rt  l.ilivc  inipnrl.mi  i-  iil'  tin-  \.iriit\  il  ha~  lucn  It-ud  in  lull  and  i-  dc>- 
crihfd  as  No.   1,^)5  on  pai;c  14V 

In  Manitoba  tin-  DcMmian  idrk>  occup;.  a  v,  id<-  licit  •-ticlchini;  in  a 
nortlnvi>tcrl\  direction  ihroni^li  the  nuion  ociupicl  li\  lakes  Manitol.a 
and  \\iiniipc!^o>is.  In  dcM-cndini;  order  three  lorrnation-  aic>  ree<iKni/ed 
as  lollows: 

Manitolian. 
W'innipcyo^ai'. 
Illni  Toint. 

The  lower  or  i:iin  I'oint  tornialion  i-  <  liaraeteri-ii(  all>  tliin-liedded. 
.ind  the  same  strileliiral  lealnre  is  CMnnnon  in  the  two  U|)per  lornialions: 
in  these,  howexir,  certain  l)an<l>  attain  a  thickness  siillicient  for  the  niakini; 
nf  huiidins,'  Mocks.  All  the  Devonian  rocks  ot  this  region  seem  to  I.e  Kent 
nito  low  anticlines,  .icconipanied  1)\-  niiich  fr.icttirin>j :  this  fe.itiire  is  acII 
disi)layed  on  the  points  and  islands  ol"  L.ike  Winnipeyosis. 

SAW  MACK    I OKMAriON. 


The  forni.ition  is  hrielly  delined  l.\  All.ni  .is  follows;  ■The  Inlerine,li,ite 
limestone  is  underlain  hy  ,i  conform. d)le  series  of  ni.issive  and  thinly  liedded 
doloniitic  limestones  and  shales  which  McConnill  h,is  pl.Kcd  in  the  ("am- 
hriaii.  These  latter  beds  form  .i  wedKe-sh.iped  h.md  in  the  S.iwli.ick  ran^e 
and  lie  between  Mount  Mole-in-tlie-\V,ill  .md  Mount  I'.dith,  with  .i  broader 
exposure  alon^  the  north  side  of  the  Mow  v.dley."  ' 

At  tlu'  type  loc.ility  north  of  tlu  Mow  the  beds  .ire  inclined  .it  In^h 
angles;  they  .ire  m.ich  broken  .md  seem  to  we.ither  b.idly.  The  thinner 
lower  stone  is  desciioeil  as  No.  1,^(),S.md  thicker  beds  his;her  in  the  lorm.ition 
.ire  represented  by  \o    !,•!()«;.     All. in  regards  these  rocks  as  of  I  )e\ on i.in  aye. 

rilc  stniic:  No.  \.W).  A  greyish.  line-Kr.iined  limestone  of  cry-talline 
structure  .md  pronounced  w,i\y  l.imin.ition.  The  prewiilinj;  ^'rey  >tone 
is  much  mi\i  (I  with  a  dull  i)ink  \  .iriely  in  a  manner  which  sometimes  suyiic-ts 
brecci.ition.  '[■jie  whole  m.iss  i-  ,ut  irreKularly  by  \einlets  of  white  cilc  ite. 
Attempts  were  made  to  cut  this  stone  for  testing;  but  it  w.is  impossible  to 
make  cubes  owing  to  the  shattered  n.iture  of  tiie  rock.  This  surf.ice  stone 
is  (|uite  Useless  for  .my  i)urposes  but  if  more  solid  materi.il  could  be  obt.iined 

'  (U'dl.  Siir.  (hii.    Slim     H.'t.  _   f^lJ.  ...   JTj 
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il"i'>^lHl,.,„.„v„l„,..,.  ,,,,,,,1,,   ,„,    ,1,       .J, 

;;!";;;::- '- "•'.-i.>..;t;„:::;-.:i7;;!:;:: 

i"..  »:J"„,.:;i\:::,;::* ■ ^•"-.. .,,. 

l\Ti;kM|;i)|\i|     l.)|<M\T|<)\ 

••'■<is..an,.un..,M...,;,ij ,:;:;:;; '■■•••■'- 

'■"""'■">'■ '"nn.ui.ms      I.i^„.i  '    '"'' '"  ""■  ..I  ih.   in,,.- 

Pl.KO.    .1    hl(,|,  lied      .1)1,... r,M  I  ">       IHI.,11.  11,,.^      h.iw.     Ill     ,„,„,v 

-■--us  ii„....i,.,  ,.,.,,.„,,  ,;,i:;.,;^^^^^^^^^ 

N...  .^r™;:'i;:;:'r' '"• ---••'--••' -'-i.ini,v,.,.M„,r^ 

an.1  No.  1^^(,S  fro,    .  .  '        '""'■^'    '^''^"^  ""   ""'  '"■'■'<'   "'  'I-  S-inK: 

'rrilK.!    I, 'iow.  "--«~-l  -I  mor..  iiiiif.,nn  .,.,„..  ,1,..„  „,,,  ,,,-. 

t'ons  hy  riaws  wlii.h.  in  „,,iv  .i.s.  ar.  1  U    ''  ""''  ""  '''n  "^ 

l-OWKR   MAMF  I.IMKSTOM:. 

MrCnniuirs  <I..MTip;i„n  „f  ,hi.  r.,rm,ition   i-  a.  tnlluw.-  •TI„.  I 
nivisioii  ol   t  „.   Huifl   111,,,    .    „  ■    ■  i<iM<,u>.       1  !„■  lowest 

•'""  '""'■>'■""•  '"HMsts  ol  Iron.  W)()  „,.S(1(I  |\...i  of  hcavy- 

''"•"I.  >„,.<;,„..  A„„.li,,,.,v„|     IM.,     1,.  ,,,,„_,„ 


»Mf' 
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licililid.  Iiliii-li.  ,111  I  l.iiiK   (iiiiip.Kl   liiMi'-liiiii-        III  I  <>in{Mi.iiiiM    it   i~  iiiii-ll\ 

c.ili   ircdii*.  lull   ii  ,iU(i  1 1  III  1. 1  ill  ~  ,1  I  (  I  l.iiii  ani' t  n\  i\,,]  uniiii    in.itlii   ili- 

tril>iili(|  ill  ,111  irrcuiil.ir  iii,iiiiiir  llinmuli  llic  l.id-,  .iml  i\ic|(iiil\  mllichil 
tiiyclliiT  li>  1  MiH  rclicplMl  >  .irlidti  Tlir  iliilniliili'  i-  iml  \i-i|plf  ,,\\  ,i  lic-li 
tiMi  Miif,  Iml.  ipw  illy  III  ii-  -III  II  til  ir  iliir.iliiliu  .  ii  innjii  I-  In  mi  \m  miIhh  i| 
-ml. 111-.  iiMT  wliiili  it  nltrii  liiui-  .1  iimL;li  nliriil.itiiiii,  llii-  linu-linic 
ililli-i-  Irmii  tile  I  |)|nr  M.nilt  In  -timr  in  l.miv;  il.irkri.  iiiuii-  iimi|i,nt, 
,iMii  in  llir  -.iii.illi  I  niiinlicr  nl  rriiiiii(l,il  Ir.ii^irtiil-  .iml  ihiii\  i  i.n:  n  iimi-. 
wliirh  il  nml.iiii-.  ,iillnmv;li  luiljicr  nl'  iln -r  .in-  .iltnyi  i  In  i  .il,„iii  |t  i- 
vi'ix  (AcnK  licililcil.  ,iiiil  wiMllin-  iiilu  Imlil  c  lill-..  -nih  .i-  .irr  -iiii  in    {"nuir 

luimnl.iiii  im   |)i\ir-  l.ikr.  in  ( '.i-imiIi    iinl.nn.  .iml  in  .i  inimlMr  nl  niliir 

pl.Ki-."  ' 

i'lii-  liinii.iliim.  mi  the  wlinli-,  i-  Ic—  |irimii-.ini;  himi  llic  |.ir-tiit  |iiiiii| 
ol  \  il  u  til, 111  tin  I  |i|)tr  IViiiH  ilivi-iim.  .\l|  ilic -imir  ih.n  |  li,i\c  (,|(Mr\(i| 
i-  iiimli  liid  h.ird  .iiid  -i)liiittrv  in  In-  nl  ,in\  ii-c  Inr  piirpn-i-  nl  tiner  tnii- 
slnirliim.       Tlie  I'nllnwiii^  (•\,inipli-  will  -crxf  in  illn-li.ili-  llii-  rnnn.ninn 

Casvdiw   I'miik     I<  \ii  w  \s    .\ki  \. 

Tllf    Inllnwiii^;    (A.mipic-    Ml,l\     lie    ri  y.ii  i  lid    ,i-    l\pi(,i|    n|    thr     l.n\\c|- 
M.iiill  liiiit-lniif  ill  tin-  -niitlurii  p,irl  nl   tin    Knckx    iinmnt.iin-  n|   Allicrl.i. 


('(iiKidii  Cnnciil  Comfxtiiy:  (/iimry  nl  l\.ysli(i:^\  A/lrrln. 


The  (Hiiirr>  is  nptiicil  mi  tin-  wc-i  I'.icc  of  ,i  minor  riil-c  mi  the  imnli  -idc 
(il  llic  rail\v.i\  :  the  I'xc.iviilinii  i-  iicirK  2(HI  \,iril-  Imiy  wiili  .i  width  nl  M) 
or  4(1  \,irds.  I'lic  Imiy  a\i-  nf  the  (|iiarr\  i-  .ilmn-l  liic  c.i-t  ,iiid  wc-l  Iml 
the  -Irikr  nf  llic  Inrmalimi  i-  \\  S(i'\.  and  the  dip  .^.^^  in  the  snnlluM-l. 
I  In-  liiddini;  i-  lif,i\\-  and  l,iirl>  will  m.irkcd  -linwinj^  -nmc  \-.iri.ilimi  in 
till-  Kraiii  and  (|ii,ilit\  nf  llic  -tniic.  .\ll  llic  lied-.  Iin\vc\ci ,  cmilnrm  in  ihc 
Kciicnil  I\pc  nf  .1  h.ird.  Iihuk.  -|)linlc.  y  liiiic-tmic  (|iiilc  mi-uil,ililc  Inr 
-Iniclunil  piirpii-c- ntlicr  tli.in  nf  the  miinlic-l  kind.  The  nin-l  prnmincnl 
jnini-  rim  -Ir.ii.ulil  down  the  dip.  Iml  llic\  ,irc  till  li\  .iiinllicr  -eric-  ,il  ,in 
nilKlc  nf  .iliniil  4.^°,  The  latter  set  i-  verx  iln-cly  -paced  in  pkiecs  .md  the 
Ir.icliirin).;  i-  fiirllicr  incre.i-cd  hy  the  ncciirrcnce  nf  line  di.it;nn,il  jnintiiit; 
which  is  excessive  in  -mnc  p,irls  nf  the  cxpnsiirc.  Well  m, irked  hnri/mi- 
tal  jninls  also  occur  in  the  f.ice  of  nc.uK  11)0  feel  w  hich  i-  e\p  i-e  I. 

Ihr  stone:  No.  I.^.^O.  This -ample  w.i- ctrefnlly -elecied  .md  il  i-,ilin\c 
the  ,i\cr,i-e  nl  the  (|ii,irr\  .  Il  wa-  dirticnll  to  nlit.iin  ,i  yond  .p  ■ciiiicn  mi 
accoinil  of  the  liii^hK  liriltle  nature  of  the  rock  ,ind  il-  iciidcncx  m  di,iL;iiii.il 
Ir.icturc.  Much  nf  the  stmii'  dirier-  from  thi-  -.niip'r  in  the  nccmrence  nf 
l:iU'  calciie  -irinyers  mi  the  iniiil  pl.incs  and  ,il-n  in  the  finer  cnicks  llirmii^h- 
<ml  the  rnck.  i'he  rnck  i-  a  hard,  d.irk.  -pliniery.  i;reyi-li-liliH'  limcslmie 
nl    e.\ccediii.ul\    tine   j>rain.      The    nililied    -urf.ice   shows   a    taint    lirnwnish 

I  Cciil,  -ur.  (  .III.,  Anil.  K.-p..  \'..I.  11.  I'l,  I).,  p.   1'). 
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.^(K.  f..t  wi,h  .  .i.m,  „(  al.o..,  150  K..,.  T,,,  „,,„  j.,;,,,,  ,,„  ,„,..,^,  „,„ 
Mnk..  v.r,u-..llv.  l.,n..,n.al  j„in,.  an-  al...  pn..,,,.  Th,  >,.,„..  „„  ,1,.. 
nortlK.aX  .,.1..  ..I  ,lu-  rulu-  is  rath.r  thin-l.,.,|,l,..l  1„„  |,v  ...lunn-v  ,,|  ,1,.. 
lH'<ls  It  may  1...  nl.,a,nf.l  in  snull  l.l,.,ks.  Th,.  M.rla.v  .1,,,^,  ,h,  ,,nr- 
.ut..n>„r  w..a,  HTM,,  ..f  ,1,.  tnrn,a.i,.n.  pn.sn.tin.u  ..  hnn.-v.-,.,,,!.,.!  app..!,,- 
^'"-y  •'„.!  tnu-  ..l..vau.,l  i,aM.ls  paralld  ,.,  ,1...  s.rik.-.  Tlu-  wail>  ,.„  I.„ii;  ,h, 
n..r,h..,.„  an,!  >„„,luv..>,  .i,l...  .,,■  „„.  ,|narrv  .1,,..  a  hanl,  .lark,  splint.-rv 
typ.  <.t  M.,n,.  „„h  .„n„.  ,.al,.iu.  v,.inl,..>  ,1A^7,.  |„  „,..  nn.i.ll..  „l  ,1,.. 
M'Mrry  ,s  a  IikIiLt  ,„|„„r,.,i  .„n..  MnU  M)  t.,.,  ui,l,.  ,|.<S.S,  On  ..i.lur 
suli.  i„.,w,rn  thi>  liKlH  /„„.•  an.l  ,lu.  „u,..r  ,lark  n..k.  ,,.■.■„,•,  a  l.an.l  ,,| 
mottlfd   stone    {\.^.¥)).  '      ' 

ri,r  s,o„e:\,,.  LUS.     This  s,.,„,.  i.  .,„„,wha.  . ■as.Tnon^  in  pla,..  an,l 

sh,nvssp,„s,h,ht.-,.,ur..,|«r,.,.nish,. al.it,..      I.  is  sai.l  ,„  nuk.. ,.  hi.h  ura.l.. 

..'Inn.,  snuahl..  ..,r  plast..r.      I,   is  ,.f  ,.x,.,....hn,ly  hn.-  ..nn,,  an.l  v.^v  li^h, 

.lour;  n,  strn.tur..  „  ,|.k.s  n.„  ,lin,.r  Kr,-atly  Iron,  ,h,.  ..r.lin,.rv  rnK.-,r.un...| 

I'iack  typ..  hk,.  .\..s.  1,U7.  l.<,U)an.l  \2M).  V,>.mi..i 

lik..   x"  'f  • -r'"^' w*,?"  '^  "'  ""'  ''•"■''■  ''•"''^-  ^'•"'"•■'■^  •  'i'H-^r-.n.H-.l  .vp.. 
like    Nos.   I.I, if)  an.l   1210.  ^  .  i 

N".  l.W.    ,\  wry  har.l.  spiint.ry  linust.,n..  ..t  wrv  tun-  Krain.      Ii  is 
.hstnu^tiy  ,„,.nl,..|  wuh  tu.,  o.n,p..n..n.s--„n,.  lik,.  N„.  l.^^s  an,!  th,.  .„h,.r 

Ilk,'      .\,l.      l.li/. 


( 'nK^'siicsl  Luke. 

Tl.,.  I.,.w,.r  Mantl  lim..st..n,.  „ut,r,.,.s  aloii,  th..  „.,rih  sh„r,.  ..f  Cnnvs- 
nes.   aW..  an.l  .  .-ut  l,y  the  line-  „f  th..  C.na.lian  i'a.ih.-  railwav  at  s,.v,.ral 
pnin  s.      Ih,.  I..rmat>,m   is  mn.h  sha.t,.ro,l  an.l   pr,.s,.n,s  littl..  p.,sMl.ilitv 
f..r  th,.  pr„.lu.t.„n  ,.l  l,ni!.!in«  st-mo.     Th,.  provailin,  n,.k  is  a  h..r.|    ,lark 
splintery  typ,'  with  nui.h  l.i.al  variation  (1.^7.^,  l.<74,  ],?75). 

r.KAM)  Tki  VK   l'.\<ii.i,    Railway  .\k\:\. 

I..-S  ,l,.tail,..l  i;,...l.,.i,.al  work  h.,s  I,,-,.,,  .!.,i„.  in  th..  norlh.rn  part  ol  th,. 
pmvin,-,.  an.l  ...,ns,.,|n,.n,lv  it  is  not  always  possil.R.  to  s.parat,.  ,!,..  tw.. 
Mrus   of   l,nu.ston,.s   m    the   ouirse   of  a    eursory  exa.t.ination.     Sp..akiM« 

«.-neraIly.  the  m,,re  ,hara<t,-ris,i,- typ,.s  of  Ipper  Hantr  linuston..  as  ,.xpos,..| 
"'  the  so.nlu.rn  part  of  th,.  provin.,.  w,.r,.  no,  ol,s,.rv,..l.     Th,.  avera,,.  Mon,. 
ot  the  two  s,.r„.s  IS  so  nui,h  alike  in  the  nortlu.rn  ar,.a  that  uilho.it  .l,.tail,.,l 
UC-..lo,_„al  ,.x,,n,,nalion  it   is  .!m„st   impossible  1.,  ...parat,.  ,h..   ,wo  Mri,--, 
I  h,.  ,!ivision  as  herein  stated  is  siil,j,.et  t..  .-ornTtion. 

Cnal  S[>ur-MnH„t,ii,i  Park'  Imtmh  ofGnnul  Tnn,k  Pa.  in,  R„ih„n: 

Thv  line  of  railway  nonh  of  Monntain  Park  in  tl,,.  valU^v  of  th,.  M.I  ,...,| 
mer  presents  nnn.erons  ro.k  ,  nts  in  the  I  )ev,.no-(  ■arl,.,nif,T,.ns  linH..ton,.s 
A  splen.h,!  s,.etion  ol   th..  formations  from  th.-  K,.<kv  Mountain  quart/ite 


IIS 

(lo\vin\.ir(l>  i-  well  (AiHiscd.  A^sumiii!^  tli.ii  a  pn.miiiciil  >U.i\v  tdrm.itioii 
several  Iiimdri-.l  Uel  in  lliickni-s  i>  the  l.<i\ver  lianlf  shale  we  ha\c  ,i  ^re.il 
thickness  of  liim  stiine  which  iiiiisl  he  ascribed  to  the  Lower  Hand  or  Inler- 
niediale  (!i\  i>ion-.  'i'hese  rocks  oiitcroj)  at  mile  24  and  extend  to  tlie  iiortli 
ol  mile  2S.  The  nio-t  southerly  exposure  shows  a  hard.  splMitery,  and  imicli 
lra(  lured  ~ioMe,  which  weathers  yellow,  shows  a  pitied  surface  and  is  cut  \>y 
nuiuer.ius  calcite  \einlets  (121'>).  Heavy  blocks  could  be  obtained  at  this 
point  but  the  stone  is  fitted  only  for  the  roiiijhest  jjiirposes.  Sh.dy  layers 
(Mend  lor  about  200  feel  below  these  liniestone>  and  are  av;.iiii  followed  by 
liniolones  to  mile  2.V  The  upper  pari  of  these  layers  is  thin-bedded  but 
ihi  lower  part  lie>  in  heavier  bed>.  jhe  sloiu'  is  very  hard,  brittle,  j^realK- 
Iraclured  and  cut  by  small  c.ih  ile  \cinkl-;  it  h,i>  a  tendencv  to  weather 
to  a  dull  bluish-white  (1220). 

'I'hc  stiiiic:  No.  121«>.  This  >t(>iie  is  sufficiently  described  above:  it 
differs  in  detail  only  from  ihe  stone  described  as  No.  12.^9  on  patje  11'). 
Tlu'  varieties  from  this  locality  ascribed  to  the  I'pper  lianff  series  are  n.pt 
essenlialU-  different. 

No.  1220.     Differs  from  121<)  in  detail  only. 

.\f(iiii  Line  of  liraiid  Trunk  Pacific  Railz.ay. 

On  approaching  the  Nellowhead  i)ass  from  the  eastward,  the  line  of  the 
(".rand  Trunk  Pacific  railway  cuts  through  three  distinct  ranges  of  I  )evono- 
("arboniferous  strata.  While  admitting  that  some  of  the  stone  is  undoubt- 
edly ol  I'pper  Hanff  age.  is  seems  advisable  in  order  to  avoid  confusion  and 
possible  error  to  describe  all  the  exposures  together. 

The  first  limestone  exposure  at  mile  lOO.VJ  isa  hard,  black. splintery  ty|)e 
in  heavy  beds;  with  numerous  nodules  arr.uiged  in  bandsand  more  apparent 
in  some  parts  than  in  others.  The  dip  varies  and  the  heavy  bedding  is 
rendered  useless  by  .secondary  lamination  and  the  presence  of  the  nodul.ir 
bands  (12.^7).  This  rock  seems  to  represent  the  to;)  layers  of  Roche  .Mieiie 
which  is  regarded  as  of  Dexoni.in  age.' 

The  rock  weathers  lo  a  dirty,  yellowish-brown  and  is  (|uite  useless 
liir   our    purpose. 

Westward  and  ascending,  the  above  stone  is  interbanded  with  No. 
12.?S  ,111(1  dark  splintery  limestone  tilled  with  slringiTs  of  calcite.  Still 
higher  in  the  series,  at  mile  1004,  the  beds  are  somewhat  thicker,  in  places 
.^  lo  ,^  feet  or  even  more.  Here,  operations  for  lime  have  been  conducted 
b\    the 


h'il-liiii:li  Liiiic  and  Sloiic  i'oiiipaiiv.  l-.diuo)itoii . 

The  lormalion   strikes  S.W'.   (mag.)   and  dip,  .ii    a    high    angle    (<S.S°). 
Much  stone  is  easiK  accessible  in  a  .sO-foot  cm  near  ihi-  track.     The  stone  is 

'<     •'!.  Stii.  C.ui.    \i-n.  Krp,  \„l,  IX.  Pi    I).,  p..    _").  til 
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hard,  .lark  an.l  ^pliniiry,  >,,  „„„1,  .<,.  tl,a.  ii  i.  aln,.,>t  iin,M,.Hl,K.  i.,  |„v,k 
.nil  a  H'>t  I.I.K-k  with  ilu-  liainm.T.  ,\  .I.Mripii.Mi  ,,t  ilu-  >t  mi.v  \.,  ]  >  \>) 
is  Kivi'n  at  till-  l).)ii..m  .,t  thi>  pi^.'. 

Thf  o.mpanv  has  fMavate.!  ..nly  a  Mnall  ani.ui,  ,,f  r...  k.  uhi.l,  has 
iH'cn  l)iirnc<l  in  iw.)  kihis. 

Thr  har.l,  .h.Tty.  ril,h,„„.,l  Him.st.MU.,  a«ain  ...v„r  U,^hv^^r^^  ai„l.  In,.. 
Ilif  >c.|ii(iHc  i>l  r.>(k>  III  tliis  cxp.isiirc. 

Th..  luxi  ruiui'  wcstw.ir.l  ,.ut.n,p>  .,m  ihr  tra.  k  jii,l  ,,,>!  ..I  mil.-  101  I 
an.!  is  npn-sintc.!  I,y  siAvral  Iyp,>  „|  .u,m:  all  cx.vssiv.lv  ,halt.T..,l  aii.l 
l.rcsrniiiii;  n..  p.,>sihiliik.s  as  Iniil.li.iK  inat.-riai.  Tlu-  r...ks  ar.-  ,ii,,r,.  .tvm  il- 
liiu'  than  th.,>o  .,t  tlu.  first  raiiKc  an.l  sinn  t..  rcprrsont  a  .litl.nnt  >cri,>. 

The  l.m.M  .,r  m..n.  easterly  sl.,n..  i>  a  liiu-yraiii,.  1,  l,r.,uni,h  <  rxMalliii,. 
iimcst.,n.>.  whuh  nv-.uI.I  make  a  lair  i„iil,li„n  m.mic  wo...  il  n„l  l.,r  llie  ex.e,- 
siv..  Ira.tunn^  <124()).  This  M.-ne  pa»e,  npwar.ls  i„,.,  a  har.l.  ur.vi^h  hut 
crystallin,.  type  ,1241)  whieh  lie.-.mies  int.rstratilie.l  with  .hale  airl  a  ivpe 
•  leserihe.!  M.-w  a,  N...  1J42.  Many  .,th.r  varieti..>  „r.  nr  in  han.U  with 
shale  an.l  the  exposure  en.js  in  a  hne-«raine.l.  ainius,  ■H>n-,rvstalline  vari.tv 
ir'.ah  shattered  an.l   l)r.)ken. 

The  third  ran^e  is  exp,,se.l.,n  iherailwaval  mil..  1014  an  I  is  r..present..<l 
hrst  l.y  a  har.l  Mark  tyi...  like  .\„.  12,^7:  tiiis  is  f,,lin«..d  l.v  a  shale  an.l  a 
quarter  mile  farther  west  in  a  har.l,  li^ht  .„l„ur.d.  M-mi-,  n  s.alline  lime- 
stone whuh  passes  npwar.l  int.,  the  har.l  hla.k  xari.lv  (ill.-.!  with  .-al.ite 
vemlets  l.nvanls  th,.  west  end  .,f  th..  ,xp„sur,.  tine  ur.v  lvp..s  ,,.,ur 
:124,^):  they  are  very  har.l  and  h.avily  l„..l,le,l  Imt  part  thinner  ,.n  a.rnunt 
<>l  sec.m.hiry  laminati.m,  Tiie  .■.,l,.ur  v„ri,s  from  i;r,v  K,  l.la.k  \ll 
these  roeks  strike  \V.2()°S.  unaK.)  an.l  dip  al  hi.^d,  anul.s  „,  ,|„.  n.,rlhw..st. 
Fn.m  this  point  the  railway  t..ll.ms  a  lonyitii.linal  vall.v  l.etw,...n  the 
l)evono-(  .•  homler.His  r.icks  an.!  the  inner  ranges  ,,f  yr.ater  aye. 

Thr  slouc:  No.  12,?7.  A  very  .lark  alinoM  l.la.k  tin.-main..,!, 
hiKhly  ar^nllaee.,us  limestone.  The  .al.iti.-  p.irts  are  ayur.v.He.l  into  n  .hi- 
lar masses  in  a  more  aruilla.eous  has...  The  stone  is  v.rv  rouuh  and  .niite 
impossihle  tor  .>ur  piirp.ises. 

.\.).  12,^8. -A  black,  s.imewh.it  calcareous  sl.ite  .,f  por,r  cle,,\,.  .ni.l  not 
promising  as  rootini;  slate. 

.\o.  12,W.-A  hard.  \.Ty  .l.irK  ^re>  .  splinterv.  .-.mipa.-l  hni.sl,,ne  ..f 
hne  crystalline  structure  and  with  scattered  larger  crvstals.  The  rock  is 
hlled  with  checks  and  Haws  an.l  is  traxerse.l  l.>  xerx-  line  striii.yers  of  white 
calcite.  I  his  stone  is  comparal.le  with  .\,,.  ]XU>.  p,,t.,.  n.s  hiii  it  is  ,,f 
darker  c.,l..ur.  I  heliexe  that  it  h.is  been  propose.l  t.i  use  the  stone  as  a 
black  marble  as  it  takes  a  koo.1  polish:  I  f,.ar.  however,  that  the  sh.ittered 
conditi.Mi  ol  the  l.)rmatioii  woiil.l  not  permit  the  extr.i.tion  .,f  .pi.irrv  blocks 


An  .in,il>>i--  l)\  l.ivcrin  ».li<i\\>  llii>  ^toMc  to  .  ..  ,i  \ir\  little  lu.ij^iii'sia 
or  f<prti^;n  matter: 

Per  <'ent 

Cilciimi  cirlxinate <>f)-,^6 

MaKnoiiiiii  cirhonatc 1-67 

Ferric  oxide  ()()7 

FiTrotis  oxide ()•  1<) 

Aiiiiniiia ()>(I,H 

Soliihle  silica ()•  20 

Iii^oliihle  miiier.il  matter ()•  If) 

A  C(iii>i(lerai)le  aiiiomit  of  c,irhoii,iceoii>  m.itter  i>  pre-eiit. 

\o.  1240.  -A  hard,  fme-Kraiiied.  di>tiiictlv  crystalline  limestone  of 
brownish  colour.  The  lirowii  base  is  relie\-ed  by  scattered  patches  of  white 
with  a  >lightly  '(parser  ^raiii. 

No.  1241.  A  tiiu'  to  aiediiim  iLjrained,  crystalline  limestone  of  li^ht 
steel-^re\  colour.  The  -lone  is  harder  and  coarser  in  (^rain  than  No. 
1240.  Another  t\pe  is  darker,  .and  of  uniform,  ntediiim  ^rain  and  crystalline 
structure,      l-'.ither  of  thesi>  stones  woulfl  make  ^ood  rock  face  work. 

No.  t242.  This  stone  is  tjuite  ditferei-t  from  those  descril)ed  above: 
it  is  medium  in  tjrain,  of  li^ht  greyish  colour  and  of  decidedly  porous  struc- 
ture.     It  is  probabK-  a  dolomite. 

No.  124.?.  -.\  dark  k^I-'N'.  fineK-  cr\>tallinc,  extremeU-  hard  limestone 
of  uniform,  c()m|)act  structure. 

KI.M  POINT  lORM.VnoN. 

The  lowest  division  of  the  Devonian  rocks  of  Manitoba  has  been  called 
the  Kim  Point  limestone  by  Dr.  K.  M.  Kindle.'  The  formation  is  typically 
exposed  at  Kim  Point  on  Lake  Manitoba  whence  the  name  is  derivefi. 
The  rocks  are  essentialK-  thin-bedded  limestone  and  in  no  case  were  the\- 
observed  to  present  stnita  .it  all  likely  to  be  useful  for  the  making  of  build- 
ing stone.  The  formation,  however,  is  bein^'  (luarried  at  a  number  of  places 
for  lime  ,ind  cement  makini;,  and  althoii.ijh  it  is  the  least  proinisinsj  of  the 
three  Devonian  formations  from  our  point  of  view,  it  is  theonly  onein  which 
an\-  (|uarryin«  oper.itioiis  have  been  attempted. 

Till'  followinj;  areas  of  Kim  Point  limestone  will  serve  as  ,i  Cdinenieiice 
tor  purposes  of  descrijition ; 

Oak  Point  ari'a. 

Moosehorn  area. 

Steep  Rock  area. 

I-.ike  \\  innipey;osis  area. 
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<>\K   I'oiM    Ami  \. 
I)<ivi,l  Bowman  Co,il  ami  Sufifyly  Co..  MT  Ilnny  .1;,.,   l\;,nn/>,-^. 

Thi>  o.mpany  h„M.  40  ...n  .  ,,t  ,,„.,rrv  l.uuU  .  ,,„,u.,t,-.|  |,v  ,,  -!,|inu 
,r<(M)  f.cl  lunu  with  Ihr  C.na.li.in  \,,rlluni  r,MKv,.v  M.-,,r  (  ),,k  l',,inl  m  ,,i,,n 

Stum-  ,s  ;,(V,.,mM,.  „x,.r  ,,  ,nMH.|,r,.l.l.-  an,,  1,n  H,,-  ,,  ,„nv,,l  ,,|  ,  ,li„|„ 
■"".Mini  .,1  .Irill.  The  ,,uarrv  at  •:„•  ti,,,.-  n\  „,vvMt  ua-  liiil..  „„„,  ,1,  ,n  , 
tot  |.,t  alMMit  20  l,.,.t  M|„arc,  att.l  5  L.t  ,l.rp.  n,.-  m,„„.  i,  ,,ll  ,|,i„-lM.,|.|..,l 
a„.  ranly  ..x.w.ls  S  nulu-  i„  thi.k,,....  Th,.  I„..|.|inv;  U  «,,x  v  ,„„|  i,n  ,m,lar 
.'11(1  thr  .|.Miit>  im.vrtaiii.  Th,.  ,,„K  iv,  .,K„i/,,M.-  .xm,„,  ,t,ik.~  \  <;^|- 
with  a  (h|)  ul  ()0-7()'  to  ilu'  iiorthwot. 

Thf  >tn,u.  i>  hani  aiKl  (li.sti„,.,|v  ii„,ttl,-.l:  it  vari.-  in  ,,,1,„„  ptnlMLIv 
""  ."'-mtit  „l  the  ,|,.«r.-..  to  Hhi.l,  nxi.lati.m  ha.  nrruvrv,\.  1  hr  i,,ii,,.  nv 
.run  Main,.,!  ati.l  .iinilarlv  Maiitcl  pi,,  ,.n-  I,v.|,h.|„  in  .vrtaii,  part,  11,. 
pr.'snuv  „l  M„„u.r.,..,  I.,>.il>  alx.  .lotra-t.  In,,,,  th..  vahir  .,1  th.  Mmi,.  I,,,- 
l)ilil(hii^;    piirpoM-    (Plate   XWIi. 

Thr  slo,,,  \„,  lU.S.  A  hanl.  tiiu-.raiiu.,!.  ,rvMalli„..  li,,,,..,,,,,.. 
<■..arM.lv  muttlc..!  i„  ,n.y  an.!  y.ll.nv  :  in  ^^enerai  app.aranr..  it  do„.lv  n'- 
>.tnl.K.>  ,h,.  n,nr..  .,xi,|ix,.,l  ty,,.,  „f  the  {.nwcr  .M,.t,l..,|  li„„.M„ni..  c.f  |  akc- 
W  It, I,, pry. 

The  n.mpany  pn.p,,,..,  to  ntiji...  ,h..  Mon.-  lor  hnie  l.urninK  ati.l  inteiuN 
t..  .n,.all  a  koyMone  kiln,  A  .-n^lur  will  aUo  l„.  rrrcu.l  It  i>  expeetol 
that  iO  ,i,(.n  w,Il  ]n-  cinployt.(|, 

Moo-i  lt()K\  .\ki  A. 

Moosfhoni  Lime  Company.   Irnst  and  Loan  hnihlnvi.   Winnipr^. 

The  pn.p..riv  of  ,hi>  eompany  (•onsi>t>  of  the  >o„thwe>t  ,|uarler  nf 
Mrlum  22,  townsh.p  27.  n.n«e  7  weM  of  the  lirM  meridian:  it  i>  eonneete.J 
with    the  (  ana.ltan    Northern  railway  at    Moo-ehorn    l.v  ,,   H,|i„K  4^    miles 

Ri(!Ke>  of  >l„ne  with  a  K'l'neral  eaM  an.l  w(.>t  >lrik..  ,to>,  the  country 
I"    Ih.s  vtnnitv  an.l  pre>ent    many  plaee,  at    whi.h   ,|uarrvinK  o.ul.t  easily 

"■  ;•;:■:"■''  ';::■  ''"'^^-  ""■  '"•■■'>  ""'!•  "f  ""■  i-i^i-  i.'-.i  strikes  ai-o,,,  k2o° 

!->  ^0  S.  n,e  company  is  opening  th  ,.,arry  a,  a  poi.M  „„  thi>  lin.itinL; 
c'scarpmennvherea  face  of  fn„n  8  „,  ,;  , presented,      Axervpn.no.mce  I 

'Florence  is  shown  in  the  upper  a.ul  lo^  ..one  an.l  .„,  tracing  the  e.lue  ,.f 
tlic  escarpment  towanis  the  east  i,  i,  found  „.  l.reak  into  tw..  ...parate 
ndgcs  ot  d,.c,dedly  different  character.  I  a.n  in.line.i  ,o  think  that  the 
upper  stone  ,s  I)ex:.nian  and  the  hrnvr  Silurian  an.l  that  thev  are  separated 
by  an  en.sion  unconformity,  Th..  ..xten>ion  of  the  <|uarrv'  will  ,|o„l„les. 
lurmsh  further  evidence  on  this  point  atid  p,.rmit  the  procuring;  of  .letermii-a- 
ti\(.  lossils. 
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Al  llic  (iiHiiiiit;.  the  iippcr  ^Idiic  lnv.,ircl-  tlii'  ci^I  iiid  i-.  .ilinil  4  lid 
llii(k  lull  ,1  lilllc  l.irllicr  wc^l  hiv;li(r  lied-,  occur  iiLikiiiy  il-  lliii  km — .  2  to 
4  led  ^;rc,ilcr.  The  i\lcn>ioii  ol  tlic  (|ii.irr\  iiilo  llic  hill  will  >;r,i(|ll,ill\- 
iiK  rca-c  the  thi(  kiic^^  ol  llioc  ii|)|ht  l)i(l>.  TIm  ^!oiic  prtMiil^  twcj  (li-tiiK  I 
>\>lcm^  of  licddinn  .i  major  ^tralirK'.ilion  in  i,i\(  r-.  .i  loot  or  more  in  tliick- 
ni>s  and  a  minor  >lralilicalion  in  i.i\ir>  ol  J.  .<  .in<l  4  iiu  ho.  In  place-.  ihi> 
minor  parting  is  >o  pronoinici-d  thai  the  m.ijor  -iratilicalion  is  oiisciireil.  I 
.im  inclined  lo  think  that  as  more  solid  sione  is  encoimtered  the  minor 
p.irtini;  will  disappear  in  part,  permillini;  the  e\tra(  lion  of  stone  al  lea-l  a 
lo<ii  in  thickness  (Plate  XWIh. 

In  a  broad  w.i\.  the  stone  of  tiuse  upper  I'lds  is  .dike  liiroui^hoiii, 
liein^;  ,1  l)iowiiisii->:re\ ,  rme-j;raine(i  siini-crvslalline  limestone.  A  cNise 
examiii.tlioii,  however,  shows  two  l\'pes  ,i  line,  .ilinosi  lilhov;raphic  v.iriety 
and  ,1  co,irser  and  more  crvst.dline  kind.  These  lw<p  v.irit'lies  .icciir  irri'^ii- 
l.irK  llirouj^hoiit  the  exposure  .uid  m.i\  exeii  lie  mottled  together  i  1 151  i. 

The  lower  stone  is  so  much  dec,i>ed  ,md  iron  si. lined  th.it  it  is  dinicult 
lo  procure  yood  s|),(im(ns.  It  se<nis  to  he  sep.ir.iled  from  l!ie  o\crl\iii),' 
limeslones  l)\-  an  unconl'ormiU'  whi<  h,  howe\er,  is  obscured  b\  ihe  di(  .i\i'd 
condition  of  the  lower  stone.  This  lower  stone  is  app.iriulK  in  thick  beds 
but  lurlher  exc.ix.ilion  is  necess.ir\'  betore  (letmite  remark-  on  the  n.ilure 
ol  ihe  slralilic  itiou  cm  be  m.ide.  Ihe  stone  is  described  here  but  .is 
staled  above  it  is  prob.ibK'  ol  Sihiri.m  .lye  (115()i. 

Tlir  siDiic:  No.  11.^1.  .\  h.ird.  Iine-^r.iined.  crysl.illine  limestone  of  .i 
|)re\ailinii  urt'N'  colour;  it  is  obscurely  mottled  in  two  components  dilferin^ 
onU  slii^htK  in  colour;  il  is  .i  d.irker  .iiid  less  dislinclK'  mollled  sione  th.in 
the  (  l.ik  I'oint  \ariel\'  but  it  is  very  like  the  lypic.il  rock  from  the  (ni.nries 
.It  Steep  Rock  (No.   1',^,?,  page  12,^) 

No.  1  j.iO.  A  line-nr.iined  crysl.illine  dolomite  tilled  with  (.ixities  .uul 
irre}.;ul.irly  st.iineil  \ellow  with  oxide  of  iron.  TIk'  we.itheri-d  stone  is  soft, 
and  \ellow  but  Ireslu-r  spt.(  imeiis  show  the  lypic.il  line-L'r.iined  whitish 
doloniile  so  common  in  ihe  Silurian  of  .M.mitcib.i.  The  stone  beloit^s  to 
the  ciMTiious  l\pe  ol  Silurian  limestones  ,ind  resembles  speiimciis  from 
I'airlord,  liroadv.illey,  .md  otlur  loc.ilities. 

The  comp.my  uses  the  stone  for  lime  burnins;  .uul  li.is  eri'cled  thret' 
Ke\si  kilns   by   the  Steacx -Schmidt    Manuf.e  nirint;   ("o.,    \ork.    i'eiiii. 

These  kilns  h.i\i>  a  c.ip,icit>  of  'X)  to  140  b.irri''  of  linu'  per  24  hours.  .\ 
steam  hoist,  a  drill,  and  a  Cmadian  R.md  compressor  were  being  installed 
at  the  time  of  m\'  \  isil.  I  am  informed  that  a  satisf.iciorv  business  has  been 
buill    up  since  thai    time. 

Sn.ii'  R()(  K  Aki:.\. 

Canada  Ccmcitl  Co)ii/)any;  Louis  dv  'iiUful.  superintendent.  Steep 
Roek.   Manitoba. 

'The  l,irt;e  (|uarr\  of  this  C(im|j.iii\'  near  Steep  Rock  is  operati'd  solely 
lor  cement    m.ikiuii;  and   it   presents  no  possibilities  for  the  production  of 
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IxiildiiiK  ^loni'  i\(i|ii  lor  lli..,.-  rniiKh  |)iiriM)M'>  to  wliidi  .my  >\„\u-  ni.iv  In- 
applifd.  .\^  tv|)i(,il  uf  the  lowest  (lixisi.m  of  th.  1  ).\  .n.i.iii  roi  k>  of  M.uii. 
toli.i  ,1  >liorl  liiM  ri|>lioM  will  not  li«- oiil  of  pl.iii'. 

riif.|ii.irr\  i^.ilM.iil  M(HI  f,-,t  loiiu  ,.,1-t  ,iiic|  wiM  |,s  I.>nf.,t  \M,|,..  Ii, 
(l.pih  i«  .iImmiI  >)  lr.i  ,111.1  ihr  pr.  Mill  lloor  i^  id  f,-.  .iIm.v,.  tlir  l.\,l  of  l.aki- 
M.iiiiiolM.  It  li.is  tiot  [..■111  <\itt„l.-.l  to  ,1  v;rf.ii(r  Mipth  ouiiiK  i"  .m  iiitliiv 
ol  w.il.r  l.iit  .irr.mmiii.iit-  lor  .Ir.iiri.ik;.'  .irf  JMinn  m.i.lf,  aft.r  wliii  li  ii  i> 
pro|)<iM<l  to  riinoxf  .motlitr  ''  fict. 

III.'  >loii.'  is  .,11  tliiii.|H'.|.|,-.|  ,111(1  ii-.ii,illy  .l.M-  II.. t  .x<.r.|  \  uuhi>  in 
thi(kii.».  Hv  till  (...il.M  .luc  of  l..d-  it  i,  po«si|,|r  I.,  ol.i.iiii  thi.  k.  r  -loiu' 
out  it  i«  \.TV  li.ihlc  to  p,irt  on  li.ui.iliiiK.  I'lii,  moiic  No.  1I5<,  Ii,„  |„.,.|i 
t.>l.(l  in  full  as  ivpi.Ml  of  titf  l.ow.T  |).x.,ni,.ii  liiiu>lonr  .,f  M,,i,it..lM. 
'Ihf  l)r.l>  l)cIo\v  the  pn  Mnt  ll..or  .ir.-  >.ii.l  t.i  l.i'  ImhUt  lli.in  the  iipp,r  M..iir 
now  hciiin  ,|iiarrir(l:  .i  -.inipl.  i>  <I.m  ril«'.l  iulow  .i»  No.  11.^4.  It  ..in  not 
Ik.  infrrrcl  th.it  thr  nrxt  ')  f.-.t  i>  all  lu.iv-'v  nioltlr.l  lik.'  llii,  ,pr.i,mn: 
in  f.ict,  I  ,ini  inlornu'.l  ili.it  its  .uvr.inr  as  r  Ic.l  1,\  .jiill  ,  ,,n  •-  i,  m,,iv  likr 

ttif  (l,irkir  p.irt  or  Krouiiil  mass  of  No.  1 1.^4. 

.M'out  .1  li.ilf  niilf  from  the  .|ii,irrv  is  St.vp  k.»  k  on  ili,  -li.rr  .,i  I.,,kr 
Manilol.,..  Il.rc  .i  clilf  of  .'()  |,.,.i  ,.x,„,s,.s  ,i,,nr  csMiiti.illv  tlir  ,,inu-  ,1.  ili,,i 
•It  thf  <|U,irry:  it  is  tliin-l.c.'di.l,  britilr,  iio.liil.,r,  lull  of  iii.ipi.nt  p.iriiuKs. 
,in(l  with  ,1  tcn.liiKy  to  l.rcak  di.inonally  iiixltT  the  hammer  (11,s(.i. 

At  ihf  power  hou  ,  which  is  situated  on  lower  t^rounil  .iLout  h.ilf  w,iy 
between  the  <|u,irry  .ind  'he  point,  a  very  ililfereni  kin.l  of  stone  w.i- e„- 
(oimleicd  in  (liKuinK  the  foundations.  This  n.ck  is  of  reddish  (oloiir  ,ind 
.i|)|..irentl\  lies  below  the  rhar.irt.  rislic  limest.m.-:  I  w.is  un.ible  to  >ee  it  in 
pl.Ki'  but  a  speeimeii  from  the  refuse  from  the  foundation  is  deseribed  .is 
No.    ll.i.S. 

Tin-  stmtc:  No.  ll.rV  A  hard,  whitish,  line-drained,  semi-crvstalliiie 
limestone  with  a  slight  uroyish-pink  east.  The  .Iressed  surf.ice  is  ....irs.. 
mottled  and  resembles  in  this  respect  the  stone  from  Tynd.ill.  The  ro.  k 
contains  fossils  which  have  been  converted  into  crystalline  ciili  it.  or  rather 
cavities  left  b\  the  solution  of  fossils  wliii  h  h.ive  l,iter  been  tilled  with 
calcte.  The  rock  luis  some  resemblance  to  the  stone  fr..m  Point  Wilkins 
but  the  comj)arisoM  cannot  be  carried  far. 

The  corrosion  test  has  considerable  effect  .is  the  surface  ir,  etciied  ,iiid 
whitened  .ill  over  with  the  fossil  fray:ments  st.mdinn  in  relief.  The  gre>  ish- 
pink  cast  is  entirelv  lost.  The  freizin^  test  ,ilso  prkIuccs  visible  results 
with  .m  accentuati..n  of  the  fossil  fr.iKments  and  .i  darkeniuK  of  the  darker 
[virtions  ol   tlii'  niottlinK. 


The  physical  properties  .ire: 

Specific  gravity 

Weight  per  cubic  foot,  lbs 

Pore  siiace,  per  cent 
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No.  1154.-  The  .l.irkcr  |i..rl  .il  (hi-  -i.m.'  i-  ,x,,<ils  likv  th.ii  ,il  \,i 
ll.vj.  Th,.  niniili,,;;.  hi  .v.MT.  i-  nuKl.  ni.iro  .|i-ii,„i  i,,  ihc  pr.-cni  ,,,-,. 
as  th.'  liKht.r  p.,rl-  ..,,■  .iiiii,.  s.llnw  and  -t.md  in  strung  .■.mtra-l  K.  ihr 
|>niki>h-nnv  .•..m|«inuii.  Yhi-  -,,„..•  pr.il.al.lv  o.viipi,.-  .,  |H,-iti.m  int.r- 
nu.iu.tf  iKtuirn  No.  115.,  an.l  ihr  liKhi.r  an.l  nmrr  uxi.ji/r.l  type  fr.MU 
Oak  I'liint  (N...  1148,  \mhv  121.) 

No.  1156.      Not  i--sfntiallv  .lilj.iciii  from  No.  1t5,<. 

No.  1155.-    A  soft  ri'd  .irKillaccoii-  -tunc  ^•-.■Inlllin^;  a  red  liriik. 

UuarrvinK  is  i-fTi'ctcd  l.y  .hilling  ho!,-  at  ini.rval-  of  <)  fr.t  and  in 
nuKs  9  f.vt  apart.  Thf-,  hoK>  arr  ,M.ndr,|  throu^;h  the  «>  feet  forming  the 
imsmt  face-  of  the  (|uarr>  :  111  1,,  M)  of  thiin  ar.'  ch.irKfd  with  20  sticks  each 
ol  Olympic  fxi)losivc.  and  arc  fired  simuitancoiislv  l)v  hattcry  This 
discharKo  so  l.rc.ks  up  the  uhnlc  mass  that  it  mav  lie  removed  hv  steam 
stio\el. 

The  l.rokcn  stone  is  |,,a.led  l.y  a  Marion  \<i.  7  -ic.mi  -hove!  intodum,. 
cars  of  6  yar.is  capacity  l.y  the  Kill.ourne  an.l  jacohs  (  o.,  (  ohiml.us,  ( )hio 
Hu'  cars  are  liftid  l.y  h<.i-t  up  an  inclined   tiannvav  to  the  crusher  Moor 
A  very  complete  crushinK  plant  is  installe.1  hut  a  description  of  the  n,M.r- 
ations  scarcely  falls  within  the  sn.pe  of  the  present  work. 

I..\Ki-;  W  iwii'Miosis  .Ari:.\. 

Sim  >  the  Elm  Point  limestone  was  sej.arated  i.v  Kindle  from  the  Win- 
nipeijosan  series  (.f  T>rrell  no  detailed  survey  of  I.;ike  WinnipeKo-is  has  been 
mule  and  in  consequence  it  is  impossible  to  state  to  what  extent  this  lower 
s.  rics  may  be  e.xp..sed  ..n  th.>  lake  Acconlins  to  Tyrrell  the  dolomites 
ol   Birch   island   are   the  lowest    Devonian   rocks  definitely  determinea   in 
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M.iiiitolM.  It  isstrv«|..iil.tliil,howi-vtr.il  ilu  m  r.K  k- .  .111  U  .  ..rn  l.iiKlwiili 
llu-  i;iin  INiiiii  UmI,  .in  ihr  litli..l..ni,  (  h.ir.H  Itrs  arc  (|iiii.-  .lilliniil  and  nn 
|Ml.i«iiiti.li)Kir,il  rvidiiHf  i>  ,il  hind.  Il  Miin-  nM-..n.il>li .  In.wivir,  to 
••X|)f«t  th«-<-M<iirri'nri(.f  KIni  I'mnl  Iwd-  tnv^.ird-  ili.  m.irk;iii- ol  llu-  l>i\..n- 
i.in  nil  k^  mi  the  v.i-{  ^iiU-  nl  l.ikr  \\  inni|Nnu»i«. 

Hinti  ishiuit,  Lake  \\'innipef,o$is. 

On  ihiiKirlhiMstcriiiMriiniiv  ..f  Hin  li  i«l.iiid..i  \irlii-.il  t  lilt  ul  |),a,,ii- 
i.m  doltiniiti'.  st'viT.il  In  'red  p.,.  1-  Innj;.  I.H.k>  out  ovirihf  l.ikr  ,1.10s,  ,, 
-hdviiiK  iH-arh  of  round.  ,mI)I.I.',.  \]u  t..p  .,(  ilic  .lilf  ,it  it,  IiIkIkm  p.>ini 
is  IfV.I  and  ten  tV.I  al).>\c  the  watir.  Then-  i-  h.rf  «\|)oscd  in  all  twi'lvu 
fcut  ..f  yellow  artiilla.foiis  linust,„ic  in  ncarlv  hori/onl.d  Im.U  from  two  (n 
.•iKht  iiiihoin  ihiikni'ss.l.iit  .ifi.ii  Im.ktn  l.\  fra.  Iiir.'s  I.imi.Ii  an  .Mint  thai 
the  stralification  i>  v;rfallv  .)l.s(  uri.l.  Thr  r...  k  is  p..ioiis  .ni.l  s,.ini-,-,v  ,|,,|. 
hnc.  and  ..flfii  trav.rsfd  liy  h..lcs  or  caviii.s  ulii.h  al  <,w  time  |)rol.al.K 
hi'l.l  loNj.ils  uhi.  h  ha\T  sinrt-  Ixeii  disMilvid 

Th'-  Hir.h  Island  doloniiti-  i>  the  l..\\.si  siTics  ..f  l„(|s  thai  lia\.'  l...n 
.litinitt'ly  d«liTiiiiii.<l  in  Manitolia  to  Lc  of  D.Aonian  anf'" 

The  stone:  N.).  KWl.  A  thin-lH.l.l.-.l,  whitish,  <  rysMlJi,,..  .|.,l,,miii. 
hnu-stone,  without  any  .viilfiuf  of  luollliiH'  luit  with  nuiiui.uis  stn,,||  pit, 
or  ravitii's:  it  do.s  not  r.s.nililf  thu  ..thiT  rocks  .is.  riln.l  lo  thf  Klin  l'.)int 
serifs  .111(1  is  pl.uid  her.'  pro\  isi;in.il!\-. 

WIWIPKC.OS.W   lORMATK  )\ 
I.AKi;  WiNMfi.aisis  Akia. 

Vhileairs  f"'  nl,  Daic.son  bay.  Lake  U'innipegosis. 

Whifaves  point  lii.s  .untss  D.iwsoii  |,ay,  l.ak.'  \\inni[H-K..sis,  from 
ihe  mouth  of  th.'  ke.l  Deer  river.  This  p..int  and  an  islan.l  in  its  vicinity 
l)resent  the  best  exfiosures  of  the  WinnipeKos.m  or  middle  memlur  of  the 
Devonian  form.itions  of  Manitoba.  Tyrrell  thus  d.'scrihes  the  exix.sur.' 
on  the  iM.int.  "Whiteaves  point  is  .1  elitf,  twenty-one  feet  in  lui^-ht  ext.nd- 
m«  for  .1  mile  .ilon^  the  shore  .m.l  rising;  10  a  tot.il  height  of  thirty-one  fi-i't 
above  the  water  .The  r.M'k  is  a  white  comp.ict.  imcrystalline  dolomit.'. 
not  very  thickly  or  evenly  bedde.l,  but  breakini;  readilv  into  irr.'nul.ir 
Ir.iKments.  Though  the  siratitic  ition  is  essenti.illy  hori/ontal.  il  is  cut 
by  numer.)us  joint.ij;.'  pl.ines.  alon^  which  the  rock  appe.irs  to  h.ive  slidden 
to  some  c.Ktent.  It  probably  represents  the  highest  beds  s.-en  .it  the  isl.md 
(see  below)  (ir  ix)ssibly  IxhIs  s.)mewhat  hinher."  This  point  vv.is  visited 
with  the  object  of  securing  specimens  for  testing'  but  the  whole  form.ition  is 
so  badly  broken  that  I  found  it  difficult  to  obt.iin  .1  bL.ck  of  sufficient  size 
for  ...e  purptwe.      No  distinct  b..d=!l„jr  ;.  1,,  \^.  .A^-vrwil;  i„  fact  (he  whole 
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(lid  -fcnis  to  l)c  iiiu'  lied,  hut  lirokiii  liorizontally  and  irrcj-iil.irlv  into 
tliin  material.  'I'owards  the  hottom  the  stone  i>  liea\  k  r  and  it  mij.lit  lie 
lM)ssil)le  to  olitain  material  of  sulVuient  size  for  our  purposes,  hut  the  heavy 
overhurden  of  thin  and  hrokeii  material  would  render  the  (piarryini;  of  the 
lower  stone  eomniercially  impossihle.  The  si.erimen  descrihed  helow  as 
No  lONf,  represents  a  fair  a\iraj;e  sample  and  it  has  heeii  tested  in  full  as 
an  example  of  the  \\iMiiipet;osan  stone.  No.  11)87  represents  different 
varieties  sliowini;  the  \ariahilit\  of  the  stone  on  the  point. 

Lower  he(l>  of  the  \\iiniipei;osan  are  exposed  on  an  i-l.ind  otf  Whiteaves 
pomt.  The  clilfs  here  form  such  a  striking;  topo).;raphic  feature  that  ■|"\rrell 
h.is  st'Iected  a  photoj^r.ipli  of  the  island  as  a  frontispiece  for  his  rei)ort 
[Op.  til.).  "On  the  wi'st  side  of  this  i>l,nid  the  waves  heat  against  the  foot 
ol  .1  verlica!  clit'f  of  while  dolomite  that  overlooks  the  lake  with  .i  total  hei^;ht 
ol  forty-one  feel  •Ilic  clitf  is  coinp.ised  of  a  ver\  ihick-hedded  or  massive, 

while.  cx(cedini;l\  tou.uh  dolomite,  occ.isionalK  somewii.it  cr\st,dline,  hut 
ru  vcr  h,ir-h  or  roii^h.  The  he<ldinn  is  not  .dways  distinctly  inarke<|,  hut 
tin  hill  i-  iK'.irly  shown  to  he  hrou.nht  up  hy  a  r.ither  sli.up  anticline  with 
a  strike  S.,H.S°\V.,  .md  the  rock  dips  off  tov  r.ls  e.ich  end  .it  .mulei,  varying 
from  2.S°  lo  ,?()".  In  the  middle  of  the  cliff,  where  the  str.itification  is 
hori/onl.il,  lliirU -nine  feel  of  rock  in  all  are  seen.  The  rock  is  cut  hy  nu- 
merous joiiil.iv  pl.mes  that  run  fnun  the  top  to  the  hottom  of  the  exposure'. 
A  niimher  of  faults  have  occurred  .iloni;  these  jointaKe  pl.ines,  so  that  it  is 
diflicull  to  incisure  the  exact  thickness  of  the  heds  exposed  The  lowest 
heds,  .ihoiii  ten  feel  in  ,ill,  are  not  so  thick-hedded  as  the  rest,  hreak  down 
re.idiK  ,  ,iiid  cont.iin  ,i  large  nuinhiT  of  the  stems  of  crinoids.  .\hove  this 
are  leu  feel  r.ither  h.'rren  of  fossils,  and  then  there  is  .i  very  m.issive  hand 
from  which  large  angular  m,i-ses  have  f.illen  .ind  .ire  King  .it  llu'  foot  of 
the  clilf."' 

Little  is  to  he  added  to  the  ahove  excellent  description  hy  Tyrrell, 
1  can  only  remark  that  the  exposure  was  a  severe  disap|)oinlmenl,  for  despite 
the  thick  hedding  of  the  stone,  the  excessive  shattering  would  render  its 
exploit, ilion  as  hiiilding  material  almost  impossihle.  Of  course  some  thick 
and  l.iige  hlocks  might  he  ohiained  hut  the  waste  would  he  enormous. 
I  here  is  nothing  to  w.irrant  ,iii  optimistic  view  of  the  possihilitles  here. 
The  up|)er  rock  resemhies  that  at  Whiteaves  point;  No.  1(),S<)  is  the  lower 
crinoid.il  layers  of  Tyrrell;  .md  N,,.  Itl'^t)  is  a  fair  s.imple  of  the  stone  lying 
ahove  the  criiioidal  laver. 

///(•  stoiir:  \o.  l()f<(i.  A  warm,  greyish-while,  fiiu'  crvslalline  dolomite 
with  .1  verv  slight  pink  cist,  and  fine  mottled  in  grev  ish  and  lighter  loiie-. 
It  dresses  to  a  smooili  hiiish  hut  is  tine-pitied  throughout  and  in  |)l,u'es  is 
re.illv  c.ivernoiis  occasional  cavities  as  gre.it  as  one  inch  hv  a  (piarter 
inch  occurring.  It  resemhies  .\o.  1161)  from  near  ( )ld  ( ;ypsumville  hut  it  is 
niiuii  more  cavernous;  it  re.-emhles  also  No.  IIP)  from  ("ed.ir  lake  hut  it  is 


Anil,  K.-,..,  V,.l   v.  p.  i;t  !■;, 
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miicli  lrs>.  I)liiish  in  colour.  Tlic  corro-ioii  i,->i  o.v.ihoiis  .1  sliulil  In--,  of  tin- 
unvi^h-pink  colour  with  the  assumption  of  .,  vcll(,wi>h  lini.  rn.l.r  the 
Ircc/ini;  test  no  general  .olour  change  wa-  n,.t,.l  imi  a  darkening;  of  a  /one 
arointd  the  pits  was  oliscrscil. 

I'hc  stone  l>cin«  of  a  hiijhly  .■avcrnoii>  nalrrc.  nioM  of  the  ti.nurc^  ^ivcn 
IkIow  must  he  r..Kar.l..(l  as  approximate  onl>  ;  thi>  i,  partic.ilarlv  \nw  of 
llu-  |)  .r.Mtv  tests.  Inclu.liny  tile  larger  .asilies  llie  tola!  poro>ilv  must  he 
much  Ml  excess  of  that  (lelermiucl.  TIh  hanhu-s.  ,,I  ihe  st,,n.'  mak,~  cl,i,el- 
lini;  practically  impossihje. 

The  ph\>ical  properties  fi>llo\v: 
Specific  gravity 
\\'ii;^lil  per  ciihic  fool.  li)s. 

Pore  s|)ai-e,  per  eenl      

kalio  ol  ah-orplioii,  per  cent,  one  iioiir 

■'  "  "         "         two  ilollls 

"  "  "        "        slow  imnier-ioii        , 

"  "  "        "        in  \,iciio 

"  "  "        "        miller  pressure       

<  oelticieiil  ol  siiiiiralion,  one  hour 
"  "  two  hours 

"  slow   immersion 

"  •'  "  in  v.iciio 

('rushing  slrentith,  Ihs.  per  s,,.  j,,.,  ,|rv 

"        "        wet 

"  "  "el  ,ifler  free/in;.; 

Tr.nisNcrsi'  strenv;lh,  Ihs.  per  s(|.  in. 
Shearing  strenj;lh,  Ihs.  per  s(|.  in. 

Loss  on  corrosion,  grains  per  >i\.  in 

Drilliiij.;  factor,  mm. 
Chisellini;  factor,  i^rains 


_'   SJ<) 
170-777 

ll_'(),S 

(t-.isi 
()-7.^t 
\\M 
1-  tsi 
(I  hs 
()_'() 
(I-  \i) 
(1-77 
47,.ss.v 

v^.<)72- 

•VhSf)- 

l,7.=;f)- 
()•  00085 
71) 
01,^ 


This  slone  is  ,,  lii.hly  ,|,,|,„nilic  limesl,,ne,  praclic,,liv  ..  true  iluloinile, 
Willi  ,1  very  small  amoiinl  of  forei-n  mailer  ,.s  indi.-.iie.l  hv  llie  following; 
.inalysis  h\    I.exiTin: 


<"aliium  c.irhonale 

Magnesium  cirhonate 

I'l'rric  oxide 

luTroiis  oxide 

.Miimin.i 

Solnhle  silici 

Illsoluhle  miiier.d  matter 


I'er  ceiil 

,=i4  •  S.^ 

4.^  •  .vf 

Ir.ice 

0-1,^ 

004 

0  Of 

0   10 


\".    1087.      (a)    .\    harder    and    hiier    .uraine<l    stone    than    No,    1086: 
11   IS  also  more  cavernous  and  has  ni<.re  tendency  to  hr.Mk  with  coiidioidal 
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fracture.  The  colour  is  sliKhtly  more  yellow,  an.l  pinkish  stains  appear  in 
places,  (h)  A  softer,  whitish,  non-cavernous,  fine-grained  tvpeof  yellowish- 
white  colour,  (c)  A  whitish  stone,  spotted  with  vellow,  porous  and  cavern- 
ous with  numerous  fossils. 

Xo.  1()8<;.-Like  \(,.  1088  c.  l.ut  more  fossiliferous  with  lar^e  crinoid 
stems.  A  wh.tish-yellow  dolomite  of  porous  and  even  cavernous  structure. 
it  IS  not  at  all  a  desirable  stone  from  our  point  of  view. 

Xo.  KWO.-Very  like  Xo.  108'>  but  less  cavernous. 

Similar  stone  is  well  exposed  at  Salt  point  on  the  opposite  side  of  Daw- 
son Lay  (see  page  180,  Tyrrell's  report,  op.  ril.). 


U'cslon  point.  Lake  Wiiniipei^osis. 

Just  south  of  the  point  the  strata  <.f  the  \ViniM|)eKosan  member  rises 
about  4  feet  abo^-e  the  leN'el  of  th..  water  and  ;  ording  to  Tvrrell  dips 
3  to  .^  :n  a  direction  S.60°\V.  The  be.ls  are  ta..lv  even  and'thick  but 
with  a  tendency  to  part  into  thinn-r  material.  The  jointing  is  irregular 
but  ess  excessive  than  in  many  ,•  e  exposures.  Fair  sized  stone  could 
be  obtaine<l  but  the  low  height  of  t.,e  exposure  an<I  its  westwardly  dip  limit 
the  amount  of  stone  available  (1100). 

The  stone:  Xo.  1 100. ^A  whitish,  comparativelv  soft,  very  fine-grained 
stone,  ot  decidedly  porous  structure.  Certain  parts  are  compact  but  these 
are  scattered  through  a  \-er>  porous  matrix  making  a  stone  of  variable 
.'Structure;   it  could  be  used  for  rough  purpo.ses  only. 

Island  tvest  of  Weston  point. 

"To  the  westward  of  Weston  point  an  i.sland  about  half  a  mile  in  length 
extends  nearly  north  and  south  parallel  to  the  shore.  Along  its  eastern 
si<  e  .s  a  dift-  10  feet  in  height  of  white  thick-bedded  limestone,  the  upper 
6  feet  being  very  compact  and  massive,  while  the  4  feet  below  are  more 
triable,  and  break  easiK-  into  irregular  fragments.  The  bedding  is  almost 
horizontal  but  undulates  slightly.  On  the  north  end  of  the  island  a  cliff 
of  similar  limestone  rises  to  a  height  of  8  feet  abruptly  out  of  the  lake,  the 
be.  s  dipping  S.40°\V.  at  an  angle  of  !0°."  These  beds  seem  fairly  solid 
and  are  doubtless  capable  of  yielding  building  blocks.  The  lower  stone 
while  reasonal.K-  coherent,  has  a  tc  lenc>-  to  part  into  thinner  material' 
Ihe  upper  bed  is  quite  solid  without  this  tendency  to  parting. 

MAXITOBAX  FORMATiOX. 

The  Manitoban  or  upper  division  of  the  De^•onian  of  Manitoba  is 
well  developed  on  the  shores  and  islands  of  Lake  VVinnipegosis.  Kxposures 
ar-  much  too  numerous  to  allow  a  visit  to  all  of  them  for  the  purpose  of  this 
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report;    in  consequence,  a  few   t>pical  and  better  known   localities  wei 
examined  as  follows: — 

VVinnipcKosis  village 

Snake  island 

F'oint  Wilkins.  r-'^''  Winnipegosis  area. 

firahant  point  J 

Lower  part  of  Red  Deer  river  -Red  Deer  River  are.i. 

In  addition  to  the  alxne  occurrences  a  few  localities  in  tin-  Lake  Witiiii- 
pc^osis  area  were  examined  incidentally,  p.irticularlv  Kettle  hill  m  ilu- 
south  of  Swan  Like. 


l.AKK  \Vinn'iim:(,()sis  Aki  a. 
Johtt  Henderson,  29S'  Rietta  Street,  WiunijH"^. 

Mr.  Henderson  ha.s  ac(|uired  (|uarry  lands  ne.ir  the  villaKe  of  Wimn- 
pegosis  on  the  northwest  (juarter  of  section  «;,  township  .^1.  rauKc  IS  weM. 
The  actual  exposur;-  of  stone  on  the  neiRhbourinn  road  i>  O.S  paces  wi.le  with 
a  strike  of  S.25°K.  inaKnetic.  The  exposure  niav  he  tr.iced  for  .il.out  .1  lull 
mile  aloHK  the  strike  to  the  southw.ird  of  the  road  across  Mr.  I  lenders, m'- 
property.  North  of  the  road  the  rock  is  hidden  unrler  .Irift  of  unknown 
thickness. 

No  developiuK  work  has  been  done  beyond  the  niakiiiK  <>f  a  few  >h.illow 
test  pits.  The  stone  exposed  in  these  pits  is  a  hard,  whitish  and  a[)parently 
thin-beddcl  limestone  (1070)  with  m.my  fossils.  .\o  evi.lence  is  avaihible 
as  to  the  thickness  of  the  beds  at  depth,  but  inferences  mav  be  drawn  from 
the  stone  exi.  >-.>d  in  the  river  near  the  village  (vide  posted). 

The  stone.  Xo.  1070.— An  extremely  fine-j-rained,  almost  lithognipliic 
limestone  of  a  very  light  yellowish-grey  colour.  Minute  crvstals  of  calciie 
are  scattered  through  the  fine-grained  base.  The  stone  ii  splinterv  aiul 
with  a  tendency  to  break  in  all  directions  when  struck  with  the  hammer. 

An  analysis  of  the  stone  by  A.  Cordon  Spencer  is  ,is  follows:-- 

I       1    ui  '''^■''  ^'i'"' 

Insoluble  matter j    20 

Alumina  and  ferric  oxide q.^q 

Calcium  oxide S  M)<) 

Magnesium  oxide j   jj. 

Loss:   carbonic  acid,  etc 4V4S 


90  •  96 
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Mossy   rivrr.    U'innif)r'^osis  villiv^r. 


All  .xpoMirc  8  Ifci  ||,i,k  i>  pr.xnud  lor  .1  (Usance  <.l  al.oiit  100  y  inl- 
al..M«  Ihc  woM  si.K.  ,.t  ,1,,.  riv.T  IkIow  iIu^  hridy..  at  \\nm\y„-^u.\.  VW 
stones  a  hard,  whitish,  r„u-Krai.u.l  hmcMonc.  I.rittlc,  ,,n,|  vxi.ha  LmkIoiuv 
I-'  r"n(hn„l.,l  fr.„i„rf;  it  i.  .hspos,,!  in  thii,  I,,.,],  th^,u^;h,mt.  The  Mriki^ 
.s  S.\,°\:.  ,.„.|  th,.  ,li,.  is  \r  .■aslw.mllv.  Thi.  ..rikc  ,,n.|  ,h|.  is  lural  ..nlv, 
as  a  sh..rt  .hstaruv  <I..wm  str.am  il  i.  ,|,.it,.  difh.n.nt,  in.li.atini;  that  the- 
Ik.Is  an-  .■.msi.lrral.lv  l.,|,|,.|.  Hall  a  n,ik-  h.-lnw  this  „„trn,,.  is  annth.-r 
m  uhuh  th,.  I.,.,l>  -tnkr  .hi..  ,ast  aiul  w,>t  an.!  ,h|.  suulh  ,,t  ,,.1  aa.ulc  of  sS^ 
I  her..  i>  „n  ho|H.  h.rc  l„r  the  pro.hution  of  a  hiyh  ^ra.!.-  h.iil,iiMn'>t,„H.. 

Siinkf  isldiul.  I.iikc  WiiDiipc^osis. 

Sn.tk,.  i,la,„l  M.s  in  l.akr  Winnipr^osi.,  aho.it  Uw  milo  ,.,,>t  aiul  s„„th 
ol  thr  village  ot  \\  ninipoyo^is  at  thr  month  of  thi^  .M,,ssv  river.  Thi-  l.icHitv 
has  rcr.ivul  ,,,11,  li  atti-ntion  as  ,,  prohfir  sounr  ,,f  the  fossils  .harart.ristic 
of  the  lormation  and  is  (IcsiriiM^  '  mi  ,k.t,,i|  |,v  Tyrrell.' 

Th..  lAt.nt  aiul  disposition  ,;  ,l,c  l.cis  is  fullv  .yivrn  in  the  np,,rt  c  it.-.l 
an.l  11.1,1  not  I,.-  r,p,Mt,.,l  h.r,.,  ..  littl,.  „r  no  i.,,»il,ilitv  .'xi^ts  f„r  th,.  us,, 
ol  ih..  st..nf  as  a  hnil.lint;  niat,.rial.  Th,.  hiKh,..t  p„i„,  „f  th,.  ,liff  pr,.s,.„!s 
as,.,tionol  l<Mt.  2in.  1  1  7  ft.  f.  i„..  Tyrr,.|l )  in  d,.>,.,.,„linK  or,l,.r  as  tull.nvs  — 

=>  It.  Ihn,  l.iyers,  rath..r  soft  aii.l  l.nnvnish  with  irr,.Kiil,,r  fra.tiire 
( 10/  J  1. 

Stronu   ixirtin.u. 

_n   It.  S  in.     Thin  layers  like  aluA,..  l.m  with  wry  fossililVroiis  hands 
( 107,^).- 

4  It.  6  in.     Thin  layers,  harder,  whiter,  and  more  splinterv  11074). 

1  h,.  dip  of  the  l„..|>  varies  an,!  the  summit  of  a  Rentle  dome  is  L.eated 
near  Jhe  pomt  ol  section.  The  jointing  is  strong  Init  variable  in  .lireeti.Mi. 
h.10  .\.  ami  .Ine  X.  an,l  S.  l.,.in!r  the  prevailing  strikes.  These  weH  marked 
joints  are  nsponsihle  tor  the  vertical  f.uvs  shown  in  Plate  XXVHI 

The  xarial.ility,  the  fossils,  the  thin-l„.,lding,  .ukI  the  splinti.rv  fracture 
niak,  th,.  ston,. .)!  little  use  as  a  stru.tiiral  material. 

The  slonr:  .So.  1072.--.A  soft,  l.rownish-grey,  rather  ,lark  limestone  of 
hne  gr.nn  Inn  with  s,-atter,.<l  ,ry,tals  of  calcite.  It  i>  r.,th,.r  rough  and  is 
tillcl  with  lossils.  The  tliin-l,e<l<ling  an,l  the  pr,.s,.n.e  of  fossils'  make  it 
i..ipossil)le  l,)r  piir|).)s,.s  .)f  fin,,  construction. 

.\o.  107,^.  The  same  type  of  st.,ne  as  .\,,.  1072  hut  extr.inelv  f..ssili- 
l,.r.)is. 

Xo.  1074.  .\  lighter  ,-oloiir,.d  stone  .if  m,,re  compact  grain-  it  is  soft 
ami  appar,ntlv  is  more  argillaceous.  [-..ssils  ar..  present  in  less  ahuiulan.-e 
Ihe  st..ne  does  not  weather  well  and  presents  no  pos~ihilities 


'<;,■„!.  Surv.  (  .u.     Ain.  k,.,,..  \  „i.  \-.  pj.  h.  ,,,,.  U.IAI,'. 

■'  Thr,-,.  1,.,.,  al.,v,.  ,1,,.  I„, f  ,1m.  s,.ri.-s  i<  ,(„.  n ,■  „,ark.-l  lu,ri/on  ,l.-s.ril, 


111-.   I../1.  rl/.l 


m 


I'l  \ii    XW  III. 


M.mii,.lMn  limestone.     ClilT.  on  Snako  is|.,n,l,  !.,,kr  \Vin.ii|„  yo.i-,  M,„i, 


.■r-'/;'V  ...-y^v 


I.M 


Point  \Vilkn,.s,  Dawson  bay,  Lake  IVinnipei^osis. 


This  point  presents  „ne  ..f  the  fnies.  sections  of  the  Manitoh  ,n  li„,o 
^.ne  to  l.e  fou.t.1  in  the  province.     The  section  h,.s  hcen  -ie':"         i    .   !     j 
l.>    Tyrrell-  a,t,I  .s  referre.l   ,o  hy  Kin.ile  in   hi>  sun„n..rv  n,,or,  on 
Silurian  and   Devonian  of  Manitoba.- 

The  highest  part  of  the  chtf  is  at  the  northea-t  aiu'le  whrr..  i.    ...    ■ 

ahi.n.,e  of  n.ore  than  «„  feet  al.ove  the  lake.      Kro,:;'^!    ^  'CTZ  'i: 

he  rock  surface  decreases  Kradually  to  the  west  and  .ou,h  reMdnn.  i  ' 

.    tual  ,,,,,  ,  f  „H.  ..,,un,ry  de.hnes  less  rapidly  with  .he  rcMii,  ,h,„  ,1...  „., 
unlen,  whuh  ,s  n.s.Kn.hcan,  at  the  nor.hwe.,  auKle.  increa...  in  thedirec- 
ons  n,ent,onc.d  al.ove.      For  n,ore  than  a  nule.  however,  innnen.e  ,,  i. 

us  of  ...one  are  eas.ly  ava.lahle.     The  following  nuotation  fron.  T     ^     's 

report  nuhcates  the  ^teneral  section  through  the  formation: 

-It   '■o.-ists  of  horizontal  strata,  with   the  followinu  <i>.,r.,.„.r-  ...n- 

sidered  ui  descinduiK  order: 

■•|-..r,y  fee,  of  \\^\,,  Kre>    very  rompac,  hne-Krained.  ,hick-l.ed.ie      .n.I 

M    I'l.ues  ooht.c  hmes.one  which  hreaks  rea.lilv  into  p„lv,on.d  Iraunu 

when  struck  with  a  hanuner.  'r..,i,nunts 

■;''''';;p'^'-ee  fee,  of  a  li«ht  ^rey  aruillaceous  iin.o.on...  ru,n,in«  down 

■"to  a   harl.  ,„,„,,,  ,,,,.,r,„„„  „,„,„„„,,  in,,rhed,led  wi,h  clav  .ha!  • 

I  en  leet  of  re.l  .alcareous  ari;il!ile  wi,hou,  fu>Mls."  -  '  '  • 

lor  the  purposes  of  this  repor,,  the  lo^^..r  n.l  hcls  n.av  1...  neKleCe.l- 
we  have  to  consuler,  therefore,  ,he  upper  and  lower  li,.es,ones  onlv 

I  he  Hl>f>er  linuslonr:-    This  Mone  i>  heaN  ilv    hchh-d   wi,h  ..   proK.i.le 
n..Mn,un,  tluckness  of  about  4  feet  hut  these  l.e,l.  are  In   no  n  e     ^  . 
t   rou^hout  as  there  is  a  wcOl  n.arked  stratiHcation  wherel.v  the     1 
no  much  tlunner  material.     Mom  of  ,he  heavy  block.  Ivin,  at  the  fo. 
he  cht.  do  not  excecl  10  inches  in  thickness  an.!  ,he  heavier  ones  cln  ^Lw 
.e  sph  .      It  would  be  possible,  however.  ,o  quarrv  block,  as  «rea         V^  . 

cv ;' dl "'" Tr"'' '" '""'^^''^^-  •" •■^^^•'■"'  ''•-'"^-  •'••-  -'^^^  -  - 

1  lock        "r         "•'"■'^'  ""'''■■'  "'^-  '''""■"^■''  ■""'^^■^  ••  '"«-""  to  I.ro.u re 

St         1  'u    "''  ^"'  ""•"■"^'-  =""'  ''^'^  ^^""^'  ■••■•■■'-t^-  -""''■    "ilita    ■ 

strong  y  against  the  u.se  of  the  stone  for  building  purpose.'  ,  108  >, 

The  lower  l,mestone.--~Tho  upper  part  of  these  be.ls  gives  litt'le  pn.mise 

SitmL^aos ) ""  V  r  rr " ''-  ^^'-'-""-^  -"  ^'^^ 

1     e  sff  .;^         "■''■'^.  '^'  '"'"'""•   '^"^  ''"'^  ''■■^'  thicker  and   some 
a>  t rs  of  a  foot  or  more  are  obtainable.     \os.  1  ()?:,  and  1 08.S  were  taken  from 

^hHowest  .,e    at  different  points  and  represent  the  ■.onorous"  limi:t:,!e  l 

,^    K  K.      u    1  ^^"^  '"■''^'''  ""''"^  '"'"^^''  ^^^"  "''"  "f  the  upper  beds  and  is 
probably  the  best  stone  for  structural  purposes. 

■fJTOl.  Sur.  Can..  .Ann.  Rep..  \ol.  V.  Pt.  E.,  p.  is,). 
'<,toI.  Sur.  fan..  Sum.  Rep.  for  !iJ!2.  p.  2,s.s. 


In  hoth  M-rio  tho  main  joint,  run  .11  |;.4(>''S.  an.l  K.10°.\.  ,,n.|  .1.,  not 
M'cni  to  l>c  too  lrt(|iuni  lor  the  txtraciioii  ol  lilock,  o|  rcaM.nalilc  -i/c  It 
intisl  lie  r.nicnil..TC(l  alv.  that  llir  fX|)oM'(|  clitT  .loi-  not  |urrnil  ol  atdiralc 
<liicrniin.iiii>n  of  ili,.  joiminK  n"r  'loo  it  favour  llif  ol.tainin^'  of  ,|H(  inicns 
r-priMiiiiMK  llif  hot  prodiKt-of  ih,.  formation  (Plate  \.\l\i. 

Ihr  siouv:  No.  1082.  Ihi- >toii,.  i>  hard.  Iim-Kraincd,  l.ritilc.  aii-l  of  a 
-liKliiK  laitf  colour:  it  contain-,  line  aKKri-K.ition>  of  caliitc  cryMal>  in  ^pots 
and  liin>.  Sin(;otlu'il  -urlaco  reveal  a  di>tinct  inoltlinv;  in  two  >liado  of 
l-iill.  Ilii'  lighter  portion  or  uronnd  nia,-  i,  mm  li  more  p.irou>  than  the 
darker  part>.  i'ine  lino  ,,f  cr^^stalliIle  ralcite  frer|neiiiiv  occnr  at  tlu  l.or- 
der>ot  the  twocompoiunl-iiut  al>o  ira\-er>e  liotli.  I'he  stone  i>  not  Kenerallv 
pitted  l>ut  ihere  i- a  tendencx  to  pln(  k  on  the  line,  of  separation  I.elween  the 
two  elements.  Ih,.  st,,ne  somewhat  rcMinhles  No.  t(),S.<  from  the  -.une 
localilx  l.tit  it  is  more  phi.  k>  and  diller-  ( (.n-ideralily  in  detail.  The  (.,r- 
r(isi. Ill  test  pro<hl(esaserioii-  etchiiinand  wliiteninv;  of  the  -nrlaic;  ihc  riiot- 
thiiK  is  obscured  am!  ihe  lossii  fragment-  show  more  disliiu  ll\.  Iie./iiin 
acceiilnatcs  the  plane-  of  partini;  and  prodnce-  ,1  v;reeMi-h  ca-l  in  the  lii;liier 
i-omponeiil.  The  <l)i-.enint;  factor  i-  hii;h  on  .iccounl  ol  llie  phick\  c  h.iiMcier 
ol   the  stone. 

'Ihe  phy-i(al  properties  , ire  a-  f  .How-:  — 

Specilic  i;ra\  it\  i  ,-- 

\\'eit;ht  per  (  uhii    loot,  ll)s  K,,,.  ^7 

I'ore  space,  pir  icnl ^.  ;^ 

k.ilio  ol  ,il)-urption.  pir  cent,  one  hour  l)Sl<) 

two  lioiirs           .  t)')7,i 

"             "               "        "        slow  immersion  1    l.sfi 

"     "            "              "        ■•        in  v.iciio  ]  .  244 

"      "             "               "        "        under  prissuri'.  I.4 

(  oellicienl  of  saturation,  one  honr  O-.^H 

"          "               '1             two  hours                  OO'J 

"          "              "            slow  immersion ()-H2 

"          »              "            in  \aciio OSS 

Crushing  strength,  lbs.  per  s(|.  in.,  dry 17.422- 

"             »                  "         «         wet I.^.OfiS- 

"              "                  "          "          wet  after  freezing 11.4.^')- 

Transverse  strength,  lbs.  per  s(|.  in  1.4,sX- 

Shearing  strength,  lbs.  per  stp  in 89()- 

Loss  on  corrosion,  grams  per  sq.  in ()-.?]3 

Drilling  factor,  mm 1  ]  .0 

Chiselling  f.ictor,  grams 12-.S5 


fl     Ml      \\|- 


M.inilnl,,,,!    I,,,,,,,!, Mir.       Clltl    ,,I     I'.iiiil     W.lkiii, 

I  .iki-   \\nini|Hi;<i~i,.    .\|.,ii. 


'¥^', 


An  analysis  l.y  L.-v.^rin  ,hows  that  tin.  „.,„...  ...  vv.H   „  \„    i  ,.,  , 

the  ,a.n..  Uahty.  is  a  tru.  Ii„u.,.,„..  with  v.ry  Httlc  l:^!,!:!^:  " 

*  .liciiiin  (.irlMpri.ilf 

Mantifsium  carlKHKilc 

F'Vrrir  oxide 

Ffrrous  oxi<le 

Ahimiiia   .    . 

S<ihil)li'  silira 

lnM)luhIf  niitu  r.il  iii.utfr 


i'tr  I  (lit 
<>(>  H7 

(I  MS 

tr.K  ( 

i)H 

()•().» 

0  04 

154 


\( 


1  lie  Irei'zinc  test    i  lenin  •(...  ,u     c       •!  /•  »iinini^,    m    rmei. 

flaws.  -'^'^"tuat.-.  the  fos.,|  fragments  a.ul  pnxhi.es  in.ipient 


The  iihvsical  propertii's  ,,re  a>  fnll,,u>,:- 

Sp<-(ihc  gravity 

Weight  per  ciiliic  f„„t,  |hs.  ,  .    

Pure  space,  per  cent 

Ratio  of  al)sc)r|)tioii.  per  cent. 


Coefficient 


aturatioii,    oiu 


one  hour 

two  lioius 

slow  immersion 

ill  \-.iciio 

under  pressure 
hour 
two  hours 

slow  immersion 

in  vacuo 
IHT  s(|,  in.,  dry 21,297- 

••       "     "     "■'■' 22!o45- 

T       "               "                    '■        "      '•      ^^it  lifter  frtczintr.  .  19  470. 

Transverse  ^treuRth,  ll.s.  p      sq.  in '':, 

Shearing  strength,  lbs.  ,,er  s,,.  in  j/.. 

Lesson  corrosion,  grams  ,K.rs<,.  in ::;:: *'';,.,, 

Unllmg  factor,  mm  (MM.^ 

2()-0(.-; 


Crushing  strength.  Il)s 


2-71; 

16.?-415 

.<-44 

0-786 

0-9«0 

0-87()(  f) 

1  -  28.? 

l-.^l 

0-6 

0-74 

0.66( 

0-98 


>(  n 


Chiselling  factor,  grar 


5-74 


Thr  slow  immirMon  ttst  |.,r  |M)r((siiy  is  rvuU'iuly  low  ;  jii  ,1^  l.v  tin- 
i»imilaritv  of  this  stout'  lo  No.  lOXJ,  ih.-  ratio  of  alisorption  lor  slow  iniiiur- 
si«iii  shoiilil  prolialily  Ih'  .ilioiit  I  ((.  I'lif  wit  c  riisliiiiK  strtiiKtIi  is  i\  iiUiitlv 
hi^li  or  till-  dry  strrnKth  low:  I  h.nc  no  ix()lan.ition  rxct-pt  .1  varialir  1 
in  itir  niatrrial. 

No.  KW.s.  .\  hanl,  tnu-Kraiiud.  sliKhily  iiinkish-nri'y  linn  >i.iiif. 
IndiNiiiK  t  inotllinn  is  prisint  hut  it  is  ohsi  und  hy  laryi-  fossil  franrntnts 
and  hy  privaliiit  red  streaks  and  dots.  Tlic  ^n  y,  slightly  niottUd  matrix, 
with  darker  fossil  fragments  and  white  1  riiioiil  joints,  together  with  the 
redili-h  line^  and  dots  yive  the  stone  a  hancNoine  ap|)<aran(e  when  polished 
(I'late  XXXi.  It  ni.iy  have  a  |>o«sihle  appli(  ation  a^  niarhle,  as  it  iwdishes 
t-asily,  allhonnh  the  snrf.n  e  is  not  as  uniform  as  minhl  he  desired. 

The  corrosion   lest  deach'us  and  whitens  the  whole  surf.M  e  with  lon- 
siderahle   eti  hiriK    hut    it   does    not    tntirely   i|e^iro\     the    red    rorn|Hinent. 
The   freezing    test    pnKluces   a    ^11^1,1    seller   '     i.irkeninn    and    the    red<lish 
|)arts  assume  a   purplish   la-l. 
The  phvsital  pro|K'rties  are: 

S|H(  ilic  gravity 2  ■  6% 

Weight  |K-r  cuhie  foot,  Ihs   |6«-,< 

I'ore  sp.ue,  per  i  eiit  j.  74 

Katio  of  ,d)sorplion,  i)er  rent,  one  hour    (l-4,?5 

<,  ..  two  hours 0576 

H  „  ..  slow  immersion (,-86 

»  ■.  ..  i'l  \a<  no O-y.S 

"  ..  ..  un<ler  i)ressure 1    ()( 

{  oelticient  of  s.itur.ilion,    one  hour     ()-41 

.1  ..  ..  two  hours  ()-5,S 

slow  immersion 0X6 

ill  \a(uo     ().g.S 

("rushing  >trenv;th.  Ihs.  per  s(|.  in  ,  dr\- 1'^,682- 

wft 1 4.427  ■ 

.1  wi't  after  fri'e/inv;  l.i.645' 

Transverse  strength.  Ihs.  per  s(|.  in 81)2 • 

Shearing  strength,  Ihs.  per  sq.  in t.649- 

Loss  on  corrosion,  ^rams  per  s(|.  in 0-2077 

Drilling  factor,  mm 9.0 

rhisflling  factor,  gnims ^.65 

Like  No.  1082  this  stone  is  a  true  limeslono  with  ver\-  little  maRnt'sium 
carhonate.  The  insoluhle  m.itttr  is  high  as  shown  hy  the  following  analysis 
hy  Leverin: — 

Per  cent 

Calcium  carhonate 89'  55 

Magnesium  carl/onate 1 .  j5 

Ferric  o.xide 0-07 


■m-M... 


i'l.MI      \\\ 


^'"""''""    1"IHM,„„,     r,,i„|     \\,;|,;,-.    I,,.,,      Ui, „.^,.-„.     \|,,„ 


l.VS 


Ferrous  oxhlo  '''"''  '*'"' 

Alumina •''■^ 

Soluble  silica "■"' 

Insoluble  mineral  matter  "* 

7 -50 

NV  +-  -This  stone  resembles  b„th   No,    IIKS.)  ..m.I   N,,.   KI.S^-    it   is 

purpl,sh-re,l  colour.      I  he  stone  is  less  .lesirable  than   the  .,ther  vanVties. 
/irahiuit  point,  Lake  Wiiniipc-osis. 

n  shores  of  Lake  U  „m,pe«os,s  that  at  Hraba,.,  point  on  the  east  side 

ke  .  one  ot  the  most  i.nportant.     The  outcrop  has  been  .lescribed 

•n  .iuail  by   Tyrrell  who  es.nnates  that  the  more  northerlv  part  nf  ,h..  exn„. 

to\ere(l  by  20  feet  of  red  and  urev  shale  ' 

heiulm!f  Zf^l^'i '"'''';'  T''  T'"? '"'  ''^"'^•■"  ^'"''  f"'""''  -'"'  ■'  '"■'-'-" 

In   r  I     n     r       '■;)■  '"^^^^  ••A-.lH'hrst.o.KlexpnsureMVon. 

I     north   the  lower  16feeto.,heclirfconsis,sofahanl,compact,liuhtvellov-. 

^  -^re,  dol..,„e  resounding  when  struck  and  breaking  Ivith  an  irn.gu  .r 

resh  .ond,„on:  ,t  hes  „,  heavy  b.-ds  up  to  ^  feet  in  thi.kness  and  presents 
a  d.,  ..nctly  nu.ttled  aspect.    The  jointing  and  fracturing  are  verv  irr e 

p"nin't;n  ^■'^'  '"'"^  '■'■'- '"'"  "'■^■'•'"■""  "■'  -^y ''  "»■  ■'!^''-  -' 

edl        e^o  "   '""'■>'";"'-l  —' -•     ^"me  large  blocks  coul.l  tn.loubt- 

elK    be  Ob  anted   here,   but    the  oserburdett,   the  shattered   natur,.  of   the 
tone   and  ,ts  tendency  to  break  irregularly  do  no,  reconnnend  the  locat 
a    a  sue   or  a  t.uarry  (Umi     The  upper  1.)  feet  of  this  section  is  essen.ialK 
e  satne  but  n  appears  to  be c.en  n.ore  broken  and  n,ore  seriouslv  weathered 
to  a  d.rty  yellow  .-olour.     The  limestones  are  covered  bv  ,^  lee.  of  re.l.lis 
and  green  shale  which  i.  followed  bv  No    109 ^ 

■For  the  ne.xt   MH)  paces  southwards  the  be.ls  decline  slightlv  to  the 
r  H  .r7  M  'r  Vr  '"  "'*■  ^'"^  ''  •"^'  •"^-      •"  ^he  ncit  ,10  pa  . 

V  rv  h  I  "T^  "  '-^  '"'  '"  ^'^■^"""■-  '"  "-'atter  stretch  the  beds 
are  xery  hard  and  compact,  but  much  broken  by  little  joints,  s.,  that  thev 
have  beet,  worn  into  caverns  by  the  waxes."  I  found  ,  is  stone  to  be  verv 
t.nbc.d,lec  (,_,.;,)  and  to  be  un.lerlaid  by  a  rock  like  No.  ,0.7  ..,Ie  ;,r'. 
In  the  next  1..  paces  the  cliff  is  l.S  feet  high,  and  the  rock  is  coum  lerablv 
broke,,  but  ,t  appears  to  be  rather  shaly  towards  the  top.  ,n  the  ,le't  's 
paces  the  rock  d,ps  6  feet  and  here  shows  a  cliff  20  feet  high,  the  beds  being 
whue  magnes,an  limestone,  occasionally  .tainc.i  with  ^ilin  p,nk   '     "IlKse 

'  Geol.  Sur.  Can..  .Vnn.  Rep.  Vol.  \-..  ,..  l.io  „  „„. 


1,^6 

beds  ()resent  the  i.iost  proiiiisini;  stone  of  the  exposure.  The  l)e(l>  are  mon' 
dearly  detiiud  l)ut  they  are  still  cnnsideraMy  iirokeii.  The  stone  itself 
is  of  f^ner  grain  and  more  even  texture  than  in  other  parts  of  the  exposure: 
it  is  described  in  detail  below  as  No.  1(W7. 

"For  about  2()l)  paces  the  shore  is  rather  low  to  an  exposure  of  vellowish 
semi-crystalline  dolomite.  For  the  next  20(1  paces  the  hank  i>  .'omposed 
entirely  of  till  and  boulders,  and  is  about  .?  feet  in  height.  .\t  thi>  point  it 
rises  to  a  lui^ht  of  10  feet,  consistinia:  at  the  b(.tlom  of  0  feet  of  ve'.low 
aruillaceous  limestone,  overlaid  by  4  feet  of  white  limestone,  lM,r  100 
p.ices  similar  rock  is  pra(  tically  horizontal,  .it  the  end  of  the  distance  the 
cliff  consists  of  4  feet  of  brittle  .irKiliaceous  limestone  overlaid  bv  0  feet  of 
thick-bedded  white  limestone."  This  particul.ir  exposure  is  much  >hat- 
tered.  The  lower  stone  is  described  below  as  .\o.  1094.  ■•Continuing 
down  the  shore  for  40  p.ices  ,i  shar|)  anticline  suddenly  brings  up  4  feet  of  a 
light  \ellowish-red  (  ilcareous  argillite.  Ten  p.ices  farther  the  cliff  is  1  2  feet 
high  and  is  composed  of  8  feet  of  yellow  and  i)ink,  h.ird,  a.mpact,  often  thin 
and  irrcKularly  bedded  argillaceous  limestone.  For  the  next  ,?.S  paces  the 
beds  are  difficult  to  fo^.ow,  as  they  .ire  .i  good  deal  crumpled,  but  the\  .ippear 
to  have  a  light  dii>  of  aooiit  .^  feet  to  the  north.  Here  there  is  an  almost 
vertical  fault  striking  S.O.S'K.,  with  a  downthrow  to  the  south,  probablv  not 
more  th.m  5  feet.  On  the  south  si.le  of  it  is  a  cliff  of  limestone  11  feet  in 
height  with  the  friable  limestone  at  the  bottom  while  on  the  north  side  are 
6  feet  of  light  grey  argillaceous  limestone,  becoming  .ilmost  .i  clay  shale 
at  the  top,  where  it  is  also  of  a  pinkish  colour."  The  upper  .irgillaceous 
stone  of  this  stretch  is  quite  impossible  for  our  purpose.  The  lower  friable 
limestone  is  hard,  thin-bedded  and  of  little  promise  (1096). 

"Sixty  paces  farther  the  cliff  consists  of  6  feet  of  hard  limestone,  o\-er- 
laid  by  ,?  feet  of  a  light,  pink,  hard  calcareous  shale.  Twentv-five  paces 
farther,  the  section  is  terminated  in  2  feet  of  a  white,  thick-bedded  lime- 
stone." 

Owing  to  the  height  of  the  cliff  and  the  thickness  of  the  strata  revealed, 
this  section  at  I'oint  Brabant  is  one  of  the  most  important  on  Fake  Winni- 
pegosis  in  which  the  beds  of  the  upper  division  are  to  be  seen.  An  analysis 
of  the  conditions  shows  that  certain  beds,  particuiarly  th.it  described  as 
Xo.  1097,  would  furnish  stone  of  fair  (|u.ility  for  building  purposes.  The 
variability  in  the  beds,  the  poor  weathering  qualities  of  most  of  the  stone, 
and  above  all  the  excessive  fracturing  throughout  the  formation,  lead  to 
the  conclusion  th.it  quarrying  for  shipment  could  not  profitably  be  carried 
on  under  present  economic  conditions. 

The  sto„e:  No.  1092.^A  fairly  hard,  light  greyish  limestone  with  a 
slightly  i.iottled  appearance  in  yellower  and  greyer  (omponents:  it  is  not 
cavernous  or  distinctly  jiorous  but  contains  scattered  larger  crystals  of 
calcite  in  a  fine-grainec'  crystalline  base.  It  would  make  a  fair  quality  of 
stone  for  rock  face  work. 


t- 


/ti 
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N.|.    urn      A   soft.   y..||„ui>h,   „u„|,I..    |,„u.-„.„..   l,ll.-,l   ui,l,   ,,„,il.   i, 
N„    Km.    -S„„u.what  .ik.-  No.  m,2  Un  it  i-  nv„v  ,li-,in.  tlv  crvMalline 

in.m  S„,.k,  „|,„„,.      xil   ,u,„n,l   pi.., ,.  ,|,„„    ,.  ,1..,,,  „„,.,  """'"^ 

wnicli  IS  Mill  and  of  a  [jhuk 


||    u^MiluTiiiii; 
nuiMicd  (Iirl\   wlldu  <()i,,iir. 

N.^  1097.     This  .„„,...  „hi..|,  ,....„,s  u,  1,0  tin-  „„.,  prunn-in.  .xp,,..,, 

K     N   n,l„ur:  u  ,s  .„„  .,,  a  uark.,!  .av.-nu.,,,  na.ur.  1„„   .m,...,...!  .„vi,ies 
th  a  ycll.nv.sh  .o,,..  .„  ah.ra.i..,,  ar.  found  in  pla. . >.      11,..  s,o,     i.  „„ 

M.rla.L.s  show  .-videncc  ol  an  nidistin.t  nu.ttlin^;-  ii  dns,,. 

but   sh.jws  s<atU.re(I   spots  and    small   .avili...   ui,h    ntIIow 

crystals  of  pyntc  an-  o.mmon  on  al!  rra,  k.  an,i  ini,,,  ,,1,„h.s.     TIu-  .fm.  i, 

very  hard  and  would  l.c  dirficuli  to  .his,!. 

mntH'".'\'  ""  ""■''■'t'"  '"''  ""•'"'■  '^  ""  '"■'"■"•^  "•■  I'i'""^  '-'"   •'•«■  l-nc. 
mottled  character  o.  the  s.onc  l-econu-,  apparent,      ilu.  onlv  rolotr  ,  l,,.n  v 

u.  a  sh  ,h,^assumpt,on  of  vellow.      In.ler  tl,.-  freeWnu  .est  asli^ht  un.uA 
<at,on  of  the  o.x.d.zed  zc   .s  aro.nul  the  small  cavities  was  ol.served. 

The  physical  properties  are  as  follows:  - 
Specific  gravity 


to   line 
staiiis. 


i'd,i;(.s 
lin(. 


Weight  per  cubic  foot.  l|,s. 

Pore  space,  per  cent 

Ratio  of  absorption,  pt.r  cent, 


one  lioiir 

two  hours 
slow  immersion 

•'  ••        •■        in  \  actio 

,     "      "  ••  "        ,.        under  pressure 

<  oellicient  of  saturation,  one  hour 

two  hours, 
slow  immersion. 

in  \acuo 

Crushing  strength,  lbs.  jxr  s(|.  in.,  o, 

wet 

wet  after  frei.zing 


Transverse  strength,  lbs.  i)er  scp  in 
Shearing  strength,  lbs.  per  s<i.  in.  . 
Loss  on  corrosion,  grams  per  sq.  in 


Drilling  factor,  mm. 
Thiseliing  factor,  grams. 


2  ■  ,S,= 
\()<)(,7SS 
4  •  29,? 
0-49.S 
()-6S1 
0.,U)Si  f 
1-4.V? 
1  ■  4<>,? 

o.v-; 

(1-46 
0-24!  n 

4.S..Sf<7. 
25,4()()- 

2,W1  . 
.?,()65- 

().(K)7()3 

.?■() 


m^f^  w. 


.''m^Mf^B 


ISS 


Tl 


llic  low  wet  ,ru>hiiiK  ^IrciiKlh  is  ,luf  t..  lli,.  I„t   ,1,,,  •.      ■ 

Ih     r.au,  nl  „|,.„r,,„.,„  ,,„,  „„.  ,,„„,,,|„..,„  ,,„,,•,-,,•.„,  ,,f  ,„„„.,„.,„  ■; 

sl.nv   nnnurs,,,,,   „  ,  .,„u„.li,„.rv  ,muI   i.  .l...   ,.,   ,1,,.  irrreul  .rh     ■     .  " 

T" •'"■  —     ^'"''  n.i>,ak..  .an  l.  aw.i-uV      K      v^;;  ^    ^ 

I.TKc  iiunilKr  .,1  ,x|H.riimniN.  '    ''^"^''^'''K  ■' 

wn.<>s.     A -M. „.,,,,, ,,,„f,.,,^,.f,,,,i,.,,^„_^^^^,_,^ 
'  '"   ...u  ll.uv,,,,.  .„„|  ,„  I,,.,,  ,,,.,,  „^,^.  ,  ,1,^.  ,,,.  K- 

""  P'..s.hlr  value  l,,r  uur  piirpnx..  ' 

N".  low.     Wry  like  N,,.  I(|<;7. 

r  ,  ,|.„  ,  ,  ,    ,     ,„,,,,,,,„,|   „,„,   ,  „,^^,^.^  ^^,  ^^^^^^^  ^ 

;:n~::.:::;'s::";;:;,^ ■ ^™.'™-..-n.„„.. ,„^;;';- 

/.L'1:;7,v1';';:,.v"''t;;:  ;"; '"  ■"  -" -'  -  ^ «>««- 

in    li,i..|,r       Tl  i.i.i.l<v|. •■.in-.-i-.,l  ,,  liiiV  ,lrlTS(,,.t 

.  .,,,  ,11  „„iv„„„  , ,  „  .,„„  i,  ^„„„^,„^,  ^_,    _.  ■      y 

»:.«•:;;;:„.  •")•■";;;'  t  '•'■"■■"'/"  •• '™ -i ■  -i.;; 

'  an.    n()nnu<M.        "'«■  -tone  Inmi  this  pdiil.  uliicli  imv  ho  r,. 

5::'i^  "•"■■• "-  ■>-•"-'■'  -''^  -  s.a„  ,ai.,  is  .k.s.J;:mI,:;.';;: 

;viu- .-...a.,i.s;anK ';;;,:;  ;;;;;;':..,.:;-'';;;;:::^^^ 

tnuKly  r..,,ui,  n,..k  qui..  i„,possil,k-  lor  our  purposes. 
Kctllc  Hill,  S'.can  Lake. 
K.nle  hill  south  of  Swan  lake  rises  to  a  h,.iKht  of  274  fee,    tOove  the 

U,  "St  h  -Wun^    '"■'""■'"  ^"""  '"  '■"■'-"-'-  "  --  '"-Khr  advisable 


c.iMlR-s  were  uhscrvcl    i!     ,...„,     .     i  <x.«m    I. ill    riu    Liri;.' 

-'; ■ '■ -■"'"-.:"  ;;;;':::n™i;::v';t':;;r::;:";;;;-'"' 

uhai  .,l.s,ur,.>  iho  purplish  n.ntilini;.  '  '   ■""'  """"- 

The  |)hysi(al  fwipi  rii, .,  ,,rf: 

S|)(Titi<-  gravity 

Wiiuht  per  cuiiic  f,„,i,  I|,, -   >^^1 

I'ort' >pa<c,  per  cciil  \<>:  02 

'^■"'""'  -'''-"nxi'm.  p,.r  <viit..Mi..  h,,„r  •'■'"- 

:.  „    :     "  "  T      ■  '"-^ 

-l'>\v  iiiimcr-Kni ,     ,- 

"                "        "  IM  \arii(i  ,    7 

,  2\(\S 

r     ,,    ■  ,.  ."       "       '""''■'■  l"'-.-.iin-  ,    ,  . 

<  n.ttuu-m  <,l  >aliii-ali(.ii.  ,,iif  li,„ir                                             '    '  -'* 

' tun  hut..-  "■^'' 

,  ( )  •  5  ' 

"  -l<>"    imilK  r,|,„, 

„  Il-  (l 

"  111  vaciMi. 

Crushing  Mmi.uth,  II...  p.^  .„.  i,,..  ,lrv  ,-      ''"^ 

"  "'•'■.  2H.\m. 

■I-                          "                "         "         "         "It  alter  liic/iiii.  <(i  m  ; 

Iran.v.TM.  .tr.M«lh,  11...  p.r  .,,    i„  ^ 7''-^- 

^lu..ri„K>ttv„„th,ll,..  p,,-s,,.  i„ -■■''■ 

l.">><>n  (..rn.Hnn,  ^raiii- p,.r-,|    i,,                           ' 

Drilling  fart,.r.  n,m "'•"''•^^ 

Cliisclliiit;  (aclc.r.  i;rams                            *" 

::!:::i:;=i:-:.;-.\r---'- 

Ki  1)  l)i  I  i<   ki\i  i<    \k|.  \ 

■n  so^e  ca.s  „ui,o  hi,,,-  i,,.,;,,,;,,  ,„  .itKhtia.in,:;;'  Li:;; '.,,:;,: 

I  ^  rrdl  h..s  ,loscr.l.c<l  theso  u.it.n.ps  it,  .n,ne  detail  ' 

.Mo.st  (,f  the  stone  is  thi„.|  e.lded  l,„t  some  lavcrs  of  •,  f,.,„  .  r 
were  observed.      Douhtles.    ,   ,-,.rt  ,l„  r  '     "^   '"'"■^' 

•    '      "11^  >is  a  cjUiirr}iii^  <  eiiire. 

'0™l.  Sur.  Can..  .\nn.  R,.p.  \-„|.  \-.  p,.  ,■:,  „,,    .x,,.,^- 


no 

Til..  r,rM  ..xpoM.r..  i,  ,,|.„.„  uu,  mil..  I,.„„  ,!,.■  I„k.  :  i,  .h„v^,„„U  ,|,i„. 
■;;       ■'  -l  "Huh  l.n.k..n  lay....     'A  ,1,„„  .|,M..n,..  K.r.h.T  up  ,1,..  riv." 
••I   «lH-..n...  .Kk;,  ,s  a  lull  .„,wiMi,.  ;  .,f    1,    1...,  ..f  li„,,.„„..  ,.,  ,,|,.i,,  ,,,  , 

.  Ic.,  .  ..  w    i,i,h  linuM.,,,..  I.,...„U„.  ....„l„v  in,.,  frin...,.,.  .....1  .!     ,  ^ 

a  "uml.T  ..1    ...I.;  winl..  I,..|,.v  i,  i.  „  „,i.  k.r  lK..l.i..,|,  1...,  „,„  v.tv  o,n,p...  t 
..rKil!.,.-...,„s  lMm.M.„u-.  .-.MUaini,,,  |„„  ,,„  u.>.i\..-     .\  ,.|i„  ,,|„„„  „..)   '.,^1: 
InnK  ,-  .■xp.,>..,l  ..  i.nl.-  l..nl,..,-  „p  ,),.    Hv.t,     TI...  I,.,!,  ,|ip  ,„  ,,  i,„.   „,,,,, 
...   .1,..  .,u.w..M      T,H.   ,, pp..   S   ,....,   ..,,,,,;,,   .,    „„„,.,,,..,|    ,.,,.,,„;„, 

>h..l.  I...,u.a.h  vUn.h  an-  U  I...  „t  .■|av.,v  linuM.,,,..  ..f  ii„|..  „.,.  ,>.„„  ,,,.■  pn- 

pn.  p.„„,  .„  v,..w       Th..  I„...„  M,„u.  isa  li,h,  „...•  |1,„..,„„.,  ,„„,,,  ,,„  J 

I  yrnil  ,„,.nt,.,n-  a  har.l.  whi,i,l,  li,,,,..,.,,,..  at  a  Mill  I.,u..r  Lv.!       Th..  li..|„ 
m-y    ......>,...,..  ,.  aKan,  >.•..„  i„  an  ,.xp..>nr..  al,..u,  >,  f....,  hi^],  „„  ,„..  .,u,|, 

s   1..      lu.  nv..,..      I  h..  upp..r  par,  -h.,u.  .,..n..  a.  nuul,  as  a  f.„.,  in  ,hi..k,u... 

1<»H1  lM,ttlK.KrcMU.rp,M,.,„,,fi!n...xp.,M,r..i>,,.v..rv,hin-lK.,l.l..,lma,..rial 
I  h..  M..ne  svc.a,h..rs  ■„  a  pc.nliar  no.iula,-  n.aMn..ran,!  hr.ak.  « i,i,  an  irr..uu- 
lar  Iracturc. 

ri.   stonr:    X...    ,„.,.      A    whi.i.h.    .-,n,para,i^..iv    .„f,,     ,lnn-l,...i,|..,| 

l."K.st.m,.  hi,..!  w„h  I...I  IraKnuMU-.      rh„n,uh  liuhi.T  i„  .• „r.  ,hi,  „..n.. 

r.sc.,hl...   ,h..  Snak..   .land   >,..„.■   „„„...  ..|.,..,,,   ,„an    .h..  s,..,,.  at    I',.;;; 

Summary     Devonian  I  iraestones. 

A  K..„..ral  a.rount  ..f  the  .lis,rilniti..n  ..f  th.  I)..v.,nian  formations  in  the 
K....ky  nu,untan,s  .,f  Alhcrta  is  given  .,n  pag.  11,).  ,•/  .,../„  an.l  .,f  the 
Ma,,,,.,  .a  f.,rmat,..n.  .,„  pa,..  1  U.  Th.r..  is  ,u.  ..narrv  .,p..rat...|  primarilv 
..r     unMntK    s,,.,,..   n,    th.     Devonian    .tra.a   .,f    ..itlu-r     ,r.,vin,-.  ,     „ 

hc.,lcl,nK  ,s  ,h..  .h,..!  ,l,.,..rr..nt  la.„,r  in  Mani„.l,a,  whil.-  har.in...,  a,ul 
ex,...ss,v..  fractnrmR  ren.ler  m..s,  .,f  th..  IVxunian  lin,..s,.,n..s  ..f  the  m.,un- 
tains  nn>uital,le  l..r  .,nr  |)iir|).,M's. 

In  Manitoba,  quarries  are  .,pera,e,l  lor  Ihne  an.l  r.uu;U  in  the  re«io,i 
...St  o,  I  ake  Mamtoha.  S..m..  .,f  the  strata  ..I  the  npper  part  .,f  the  De- 
vc..,..m  ot  Lake  W  ■nn,p..Kosis  n.ay  haw  an  appli.ation  as  huil.ling  ston..  an.l 
p..ssibly  also  as  marble.  (See  .\o.  108.S,  pay..  I,U) 

The  Lower  Banff  lin.es.one  of  Alberta  i>  ,,uarri...l  for  .enten,  making 
•  .K  lor  .n.e  at  F.K-ah,,ntas  on  the  line  .,f  the  C.ran.l  Trunk  Paeif..-  raihvav 
and  at  Lxshaw  an.l  Kananaskis  .,n  the  Cana.lian  I'acitu-  railvvav  Vhile 
tae  stone  ,s  u.u.h  too  i,ar<l  tor  structural  u-.,rk,  it  is  sns.eptible  of  a  g.>od 
pol.sh  an.l  ,nax-  haxe  an  application  as  a  black  marble.  (See  .\o.  UM.,  page 

I'itfraliin:-— Manitoba: 

(ieol.  Sur.  ("an.,  Ann.  Rep.,  Vol.  \,  Vt.  K. 

(;e<.l,  Sur.  C-M..  Ann.  Rep.,  \ol.  XI,  Lis.  F  and  C. 


n 


<.iol.  Sur.  (■.,„„  Sum.  I<.|,.  1<>1.>,,,|,|  1.(1  < 
l>»pl.    Mims.    (  ,iii.„l,i,    .Mi,u«    Mr 
lii.liiMry  ul    M.iniiulM. 


null,      I.IIIll-lMll,-.     .,11, i      ih,        I 


l.llfraliirr:      Mhr 


rl,i : 


<.»h1,  Sur.  Cm.,  .\„„.  K,.,,     Vo|    |||,  |',    |      i,s; 

<'<nl.  Sur.  Cui.,  .\„„.  K,.,,.,  \-.,l.  .\|,  I',    I,    i,„,(, 

<..-.|,  Sur.  ( •,.,!. .(•.,m-,„I..C,mI  M,,hu.  I'nl,    \,,   <>v>    Pmi; 

<;'"l.  ^ur.  C.n.,   Hi,|„„.n  r,„,l    |{,,Hn,   I'nl,     \,,     IM,,     ,,,,1 

'■'- .^nr.  (\hk.  Sun,.  K.p.,  MMU  .  |,..k..  XIuu,,u.n,k,,  .,;,,,,,,  / 
1  ".lUhhu.  (.....I.  (•,,„,.,  ,.,,i,|,,{.,,.k   N,,,  M-,,,,,  |,,„.|  II. 

Limestone  of  the  Carboniferous  System. 

i'.n.k-,  uf  tlnV>v>tiiii  <ln  iiMt  ,„,  ur  iti  .M, 


,.        ,  -.inilip|j,i,  |(,r  til,.  I  ),.\,,„i  iri  ~ii  ,1  , 

<...kyn.,,„,.u,s.all,h..^.rl,.,ni,..r,,u.lnn..M,,n,M...„U,r,.,v,    i     .n/    , 
.>rnu.u„      11,..    ,pp..,    Ku,llHnu..,„n...     Th..   ,„.i,i„„   „.,  u„i  ,1      v     In 
l..rnu,u,„  ,n  th..  Krea,  ..!..  .,,  n-.ks  uhi.l,  l„r,n  ,1,..  ou-.r  r  „.       ,, 

l...lur.s  havo  I....,,  .Iis,uss..,i.  t<,KHluT  u  ill,  ll„,M.  nt  ,lu- I  ),.x  ,,M,  , 
on  jKiKi'  HI. 


.U'lifr.il    --Irnilnraj 
II  lililr^t<>iir-< 


ri'IM-K    M.WM     i.lMI.SIO.NK 
McCunndrs  gnur,,!  .l.-s.-ripiinn  d  ilii,  tnriu,,ii,„ 


1   i^  a>  tnlliiu-.:  "Til, 


uelUrv.  al,«..l  r,Hk,  hut  .sals.,  .„un.|  uM.l.Ta  numh.r  ..l"..,h.r  turn,,      I 
.^ofujn  d..,.,n,UK-.  and  hard,  l.iuish.  .„„,„...,  ,....,s  ....  ,,.,  „„,„„„:,;  „ 
arc    shal..s    ami    sandsn.nos    al.„,..,h,.r    al.Mu,.      |,.    „„.„    ..h„ra,„.ri..i.- 

Nluro  .h.nvs  ,s,.nu.  .,,  ,1,..  l...,l.  |„.i,„  ,,|,„llv  ..„np„s...|  ,.f  ,1„.  ,„„,,.„  .,,„„ 

eU   ™^u/'7'  '"  '•-'>■;:"-'■'--  -I'i'-  •'-  di.ril,un..l  ,hr„i„  /    , 
cithtr  irrcKuIarly  or  arran^vd  in  lin.s  ,.!,,„«  ihc  l..,|,li„y  -1 

>  1    H.hnv  were  sek..tod  on  a.vount  of  a.vessil.ili.y  .,„],  an.l  nuv  1... 

.Ranle.!  as  ly[)i.al  .)!  the  tormation. 


de^ 
re 


mou 


("kownm.st  .\ki:.\. 
Fnnrk  rockslidc.   Frank.  Alhrrta. 

The  ^""rmous  mass  .,f  ro.k  uhi.h  feM  from  ,1,,.  ..asX-rn  fa.v  of  Tur.l,. 
ntam  iii   10(M    .((nr,!.     ,  -,1!,-  ,  ,- 

in.,,,  a   ,t.i,U    ine.uis  lor  tile  e.v.imiialion  of  liic   limt- 

'  frt'ol.  Sur.  Can.,  .\nn.  R,-,,..  \„i.  ||.  i-,.  d.  „.  is. 
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■■......•...f,lu.rp,H.rl'..|......,i,..     Th...x....,h„n.o„fr.„n.l,i,lMl,..,„.|ui.|. 

I.  I  I. ...  k,  u..r..  .,1.,  nn,..    „  „..,  .iH.rn.inal.l...      Uro.  k  .,,...■>  ,l,,u  I  )..„„!.,„ 

muMun..,  ...r..  ,,,.  ,Hl...|  ,„  ,h..  .|i.|..  ,.,,  ,..,.,,  ,.„„„„,  „„,.),,..  „„.  ,,,,,^  ^,, 
...  r...k  ...  .,..  (    ,rl,..n.l.Tuu>.'      t  .u„  in.li,,...!  t..  ,l,i„k  .1,,.,   „,„.  I,  ..,  ,1... 

...n.H  ,„  „u.  .1..I..  ,s  ,  p,H.  H,.,„f  li„H>,..n..,       In  ,.   «..„...,!  «,.,  .hn. 
I\  |M-  •  nl  --liinc  ,ir<-  In  he  >c(ii:    - 

"A    .rv.t.llim-    li,„.s,.MM.    i.r.M.ntinK    v,,rvin«    Kn.in:     il    i,   ,,„it.- 
'  <."MMMl.l..  «  Hluh..  .,,m.>  .1...  ril...|  HhwIut..  ,,,  \.,..  1.M5,  I  <7r,  an.l  1177. 

I-"       A    rlurtV    lillKMotlc    with    ,|.,rk    Mnl.lu..    (HM.^i. 

'.'I  A  li.hl  lMn,|..,|  li,„,.s,„„...  Thi,  rurk  i,  „,  sul>i..,,  ,„  ,|i,.^„„,,l 
Ir...  Minnu  ,1,..,  ,.  h,,„.l  .|„.,  i,,,,,,  i.  pniun.!  «i,h  .li.,„  ul.v^  I  <,S » , 

//.■./,„„..•  N.,.  US.^.  A  ru„,h  lM„,k..l  M..,u.  .i,|,  li,,l„-..,l,.ur..,l  .ili.v- 
.ui>  linu>t.,n..  ,rnK.,l.,riv  ,Mt.rl,,„..|..,|  vn.l,  l.la.k  ,  lu-rt.  ..uii.-  usrlrss  for 
"iir   piiriMiM-.  •  '<■•■'  I'll 

.>n...K    ,.„.,...,  .,r.„.n,r...     Th.,  U.uuU,,  is  p..hal,lv  .1.,..  ,.,  ,1...  .,...1,  p! 
li/c.l  type  lies,  rilud  a.  No.   IS15,  pa^c  14,<. 
f^wc  »/;/(•  c/.v/  r;/  HIaintiorc. 

The.  .lark  rluTtv  I,..,!.  .|..s,.rilK.,|  as   No.    1,^8,^  ,.1.,,,,.  ar.  .ut   hv  the 
...Iway  a,  ,h.  po,„,       Tl-.,.  appear  m  ii..  l.nv  in  .h.-  I  pp..,-  ,,.n.T  .ri.'  .It 


Roiky  Mnitiitiiiii  Cement  Co..  lilairmi 


niori', 


A  <|uarry  was  np,.MU,l  .ast  n(  Mlairmorc.  Inr  the  prn,h.,ti,.n  .,f  stone  f„r 

'""'■  'r'""'^^    nv.re   re.vn,lv  it   has   heen    u..rk. ,   eonnexion   with     he 

;■""■".>■-..      I  lu.  tormation  strikes  lUt.^S.  ami  dips  70^  ,..  the  sotuh! 

•hi        r  '"'•.""7-.'7'^'"'r  -'••'  "■•••  •''"'-«  <!'>■  Xrik.'  with  a  width  ..f  100  feet 
I  u-  lK.,ldn„  ,s     nriy  weli-.lef.ned   per„,i„in,  a  .lean  han,i„,  wall  on  the 

s  .t.thwe>t  sule  o,  the  e.xeavation.     The  stone  varies  ,reatlv  in  texttne  h... 

a  general  average  is  descrilu-d  as  .\„.  l.^S.S. 

The  stone:  .\o  l,?8.S.-This  stone  is  the  n.ost  promising'  of  the  Ipper 
Banff  hna  stones.  Kxcept  for  a  slightly  darker  colour,  the  s.K.nmen  is  nu  I 
n.n>paral.le  with  \o.  1,^15  deserihed  in  detail  on  pa.^e  14,^ 

of  st^?'f'"  '^i,"'"''  ^'-  ^ '"""'"'>'^  '•'•"■'^  '■-'  Mlairtiiore  was  prohal.lv  l.uilt 
piiKKy    lor  Inii!  chiseliinR. 


'  Dvpl.  Ml,i,-s.  Cm.  Mines  Mr;inch.  I'ul..  .\„   i    |i,oi 
G,-,:!.  S..r.  (  :,::      |-.,1.    v,    Uil    fM,,..„„    j;,    ',,,.  ,    ' 


•^' 


v 


■<:v>-: 


:A. 


\        » 


I     I   < 

Albrfr'"''  ''"'"'  '""'  ''""^''"""  '^'"'''-  ''■■  ''•  ""--"•  "'"""^-^  '■'■«"-l"^. 

•n"''l-Mrry„f  ll,i,.nm|u„yi.>i.u.,l.,|un  th.  (  n,u,n.-i  lin,.  n.  .r  .1,, 
77'-  '■••''••r-''MU.urv.HKli„...,,.,.,i„,..,,,,:i:,'  ,  V^ 
wh.  1.  ...n.  ,nn..,lv  u..rk...|  ,..r  li„,..  ,,„nn,„,  .„„,  ,,„  „„„..  ,H„  „„..;: 
.-tal,.,,«,l,..,r,Hk,l.urlylu..n^l...,,..,Ml,..,rv.,,ll,,,,    ,.,, „    !      . 

hliH.'^n':-    ^""'r;'-     ■'!'•■   '"••'—    --l..,.,.,.,i,u,,.Hvi,. 

\....is,,,m,ii^-.i...,niH..iiM.i,.«  TiMim.ui.u i,,i,^i„u,.M,l,h.•^,ri.. 
:;;:■:;':..;::.' '-'i' "- .'.. .,,..1,.. .:;:;;. 

i:a.lu,.n!   rro.n   iIum-  .x,.,,,,,,..,  .m„|   ,„  ,1.-,  .„,|i„.  ...,i..,  ,i,.r..  i.    .„ 

,,.  ^"'  '"'■  "''^^' ■'"■i""<-""i"'v,..n,ii,,„.;.,,,.„.., 

s,...n...s  ...!,..., ,u.r,, N...l.n5.„„l..n,i,-.,.,i,n,„„v,...,i,,„.l,„n.;;; 

ui.t    Ik..  N...  U,6.      I  h,.  ,„„  .,...,„„,,„, .n.  Imr  .A.onpl.  ,  ■,(  „,,,nv  v  ,r,  ,li.,„ 
"t  tln>  tvp..  ot  liKlu-.„l..Mmi  rrvMallim-  Mnm.,  ^.'ri.,n.,„. 

Canadiw  I'\(  II  r(    U\iiu  \s    Ak,  x. 

Kuk-iii-'  llors,-  pass,  nun, I  In,,'  (  a,,,,,!,,,,,  Pa,  ,,„  i;,iluvy. 

N.Mr  Han... ,rr  „„„,..,-,„,.  .■x,,.,M,n-„r  ,1,..  I  ,,,„.,■  H,,,,.  lim.-,.,,,,.    in 
IZf^r'rl'Z         '""  ^""'"- ^"'l-'-- '-■..„,„..,„,  ,l,..\..nnili„n  l,.,k.. 

KundU.  ,,,M.,       riK.  hi,,,,,  .,...r.v  .v,..-  i.  i.h.Mr..,.,,  ,,v  an  ..xa.n,.li    , 
tlu.  exposurvs  a,.,nK  .1..  n.a.l  l.a.lin.,  „.  i:,,,,,,  ,,.,s  ,  ,.^,„i    ,  ^,,7,,      ' 

vanabe  ,,a.„  an.l  u,„,  a  o.n>i,l..ral,l..  .lav  .•..„..,.:    .lu.-  .,,..u  nun.enuH 
cr  n.,Ki  jonns  an.l  s.-a,,.....!  .rys.als  ..f  .al.-i.c-  in  a  dark  .in..-,rain...l  l.as^. 
Hv^are  ,n,c.r,.a,,.l..l  ui„,  .h...  an.l  ar.  s..  ,,„...,  .1,1, .  ra.ks  ..kU  it  is  aln,..; 
.mx^sMbk.  I.,  Lrcak  .,ut  a  pn.,H.rl>-  .ha,.,.,,  spcinu.,.     Tlu-s,-  st,.n,..  ar,. 
not  ,om,,arahlo  with  typ,-.  lik,.  No.  I,M5,  .l,.s,Til.,.l  l„.,„w 

I 


■/'//,•  itone:    So.  l.q.S.     .\  nicl 


iuni-Krainf,l,  hinhly  .rystallini',  irinoid.: 


..m-ston,..     Tl,o  .m„„thw|  surfa,e  has  a  liRht  bluish  cast  when  .Iry'an.l 


ish  when  wet.     ThrouKh,.iit  the  st< 


prey- 


margins ;   the  presen,e  of  th 


)ne  are  small  pits  with  slightly  stained 


ford 


le,-,)r.iti\e  |.urp,.ses.     \\hil,'  ni,>re  (,r  I 


ese  cavities  would  prevent  th 


e  Use  .1."  the  stone 


less  v.iri.ilile  in  ^nu'ii,  thi> 


inat,-rial 


i  all..  Anil.  Rep.,  \  ol.  II.  Ft.  L>. 
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rt  sfq. 


^^  ^-w 


»1, 


III 
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C.WAuiAN-  Paciik    Kaii.\va\   Aki;v. 
Banff,  Alberta. 

On  the  Spray  riviT,  a  >li..rt  dist.uxv  al.<.\o  its  junction  with  ilic  B..w 
the  uppermost  layers  of  Mount  Kun.lle  form  a  sie.p  .lilf  about  75  feet  hi^h 
(hppuiK  /()°  towar.Is  ihe  river.  Th..  W^.  ar.'  reniarkal.lv  even  an.l  in  .on- 
seciuence  a  wall-like  expo>un'  is  pres..nte(l  exteruliuK  several  hun.lred  vards 
alo„K  the  nvcr.  The  layers  an-  easily  separable  and  mav  I.e  obtained  in 
tlieknesses  up  to  ab.uit  15  in,  i.es.  Well  deflne.l  joints  run  straight  ,lown 
the  dip  as  well  as  a  set  at  ri^ht  angles  whieh  i>  developed  at  intervals  of 
4  to  (,  leet.  I  his  jointiuK  taeilitales  the  (luarrviuK  of  stone  of  a  size  an.l 
shape  suitable  lor  buildi,,)..  Between  two  <.f  the  vertical  joints.  50  feet 
apart,  has  been  opened  the  only  serious  (|uarrv  for  buihliuK  stone  in  the 
whole  of  the  Koeky  mountains  of  Alberta.     The  stone  is  har.l  and  of  a  black 

;■ '"■  "'""  '■"'■-'''>   qnarrie.1.       ()„  weathering  it  becomes  lighter  at    first, 

but  afterwards  assumes  a  brownish-red  and  unattractive  colour.  The 
rem.irkably  even  beddiiiK  and  joimiuK  and  the  accessible  location  give  a 
certain  value  to  this  ..c.urrence  although  the  stone  itself  is  not  of  high  grade 
and  is  suitable  only  for  rubble  and  rock  face  coursing.  The  Canatiian 
\  acirtc  hotel  and  the  buildings  of  the  (Government  swimming  pool  at  Hantf 
are  cnstructeil  m.iinly  of  this  stone.  The  general  effect  is  rather  dark  and 
there  is  a  lack  ol  uniformity  in  colour  (i'l  ite  XXXI). 

I  am  informed  by  Dr.  j.  A.  .Allan  that  this  stone  belong-  to  the  Ipper 
M.mll  shale  and  is  therefore  of  IVrmian  or  ['ermo-Triassic  age. 

Thcstouc:  \<>AM)2.  A  hard,  bluish-black,  compact,  tine-grained  stone 
Ihe  rubbed  surface  is  .listinctly  dark  blue—darker  than  the  Lower  Banff 
slone  described  as  No.  \.m  on  page  115.  Xo  mottling  is  -liown  but  a 
distinct  hue  lamination  parallel  to  the  bedding  is  to  beobserve.l  throughout 
he  corrosion  test  produces  a  markeil  result  as  the  .lark  blue  c.lour  entirely 
disappears  an.l  is  replace.l  b>-  a  light  yellowish-grey.  X..  apparent  change 
results  ..11  Iree/ing.  This  is  a  remarkably  stn.ng  stone  in  b..th  crushing  an.l 
ir.uisMTse  strength  :  it  is  very  har.l  and  suffe  -ar.elv  any  abrasi..n  un.ler 
the   .hisel. 

The  ph\sical  properlio  are  .is  foll(.ws:— 

Specific  gravity ,.  -51 

Weight  per  .ubic  fo..t.  lbs 17204 

Tore  space,  per  icnt 0-292 

Ratio  of  abs..rpti.)ii,  ])er  cent,  one  h.uir ()'018 

"               •'                 »         tw..  hours 0-022 

"                »                  »         sl..w  immersi.m 0-091 

"               "                  »         in  \acu.) ()-091 

"               "                  »         under  pressure ().  106 


I'l  \ii    X.WI. 


IVrnio-Triassic  linic-itmu.      (■, 

""".-loiK.     (.ov.Tnn.nu  sw,„H,,inK  P<...l.   li.ni 
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Coefficient  of  saturation, 


one  hour 

"         "  >'  two  hours 

"         "  "  slow  immersion 

"         "  »  in  \acuo 

Crushing  strenRth,  lljs.  per  sf|.  in.,  dry 

"  "  »  •'      "      Wl't 

T,      "  "  "         "     "     wet  alter  freezing. 

1  ransverse  strength,  lb         •  sq.  in. . 

Shearing  strength,  lbs.  per  sq.  in.  .  .    ' 

Loss  on  corrosion,  grams  per  s(|.  in 

Drilling  factor,  mm 

Chiselling  factor,  grams 


017 
0-2(1 
0-86 
0-8(. 
-SO.OOO- 
50,6M- 
40,<M7- 
6,657- 
S,222- 

O036J 

10 

001 


The  crushing  strength  after  freej 


zing  shcnild  probably  be  disregarded 

fJL 


t.onable  .f  so  low  a  figure  is  to  be  accepted  as  literallv  correct 

tn  .  I       'T''  "  ''     ^^'''^'  ^"-Si"^^"'"^  magnesian  limestone;   its  ,esis,  uue 

Calcium  carbonate '*'"''  '■^'"' 


Magnesium  carbonate. 

Ferric  oxide 

Ferrous  oxide 

Alumina 

Soluble  silica 

Insoluble  mineral  matter. 


Considerable  carbonace.ius  matter  is  also  present 


40  01 

..■.i2 
0-29 
1-.S4 
106 
0-2.S 
M  ■  .S6 


A'on/cg!;.  Alberta. 


\()Ri)i:(,(;  .-\ki.:.\. 


In  the  valley  of  a  little  stream  close  to  the  coal  mining  vill,.ge  of  \„r- 
degg  .s  ..n  outcrop  of  argillaceous  lintestone  in  lavers  8  to  12  i  che  thi  Ic 
and  „.  ah.ost  horizontal  position.  As  the  beds  are  unusuailv  even  and  wl- 
jomted  .t  would  be  possible  to  obtain  stone  for  rough  purpos"  2T 
Th.s  stone  undoubtedly  occurs  high  in  the  Paheozoic  series  a.ul  ,,,,;.: 
v.s,on.dly  refernng  it  to  the  Upper  Banff  shaie  ' 

A  httle  to  the  west  of  Xordegg  the  line  of  the  Canadian   Northern 
a   ..y  cuts  other  limestones  which  are  also  high  in  the  series  bu    whkh 
can  no    be  referred  to  any  definite  horizon.     These  stones  offer  no  economic 
poss.b,lu.es     for  the  sake  of  convenien.  e        v  ,,,  ,„„,i„,,,,  „,,,  .,„       ; 
they  are  probably  to  bo  ascribed  to  the  t    .-boniferous  svs,em 

1270r'  7"  f'/.'/''"'^'  '^'^'  ^'"^'    fi'H-Krained    limestones  occur  (1260, 
1^70).     .\x  mile  1  / 1  a  peculiar  mottled  rock  is  observe,!  (1271  J.  and  several 
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other  outiTops  of  hard,  splintery,  (lark-oiloiirod,  li^rht  wuathiTinn   stones 
occur  lietween  this  point  and  Norde^;^. 

The  stone:  No.  1272. — A  close-grained,  compact  stone  of  a  very  dark 
brownish-black  colour:  it  is  much  darker  than  No.  \M)2  from  the  Spray 
river  and  No.  1336,  the  typiial  Lower  Hantf  limestone  from  Kxshaw. 
Corrosion  causes  a  loss  of  bluish  and  an  assumption  of  brownish  colour. 
The  specimen  was  fount!  to  be  so  filled  with  tlaws  that  no  cube  was  ()repared 
for  the  freezing  test.  The  dry  lest  cube  stood  a  strain  of  52,400  lbs.  to  the 
square  inch  without  breaking.  The  stone  is  so  hard  that  no  abrasion 
whatever  resulted  from  the  ihiselling  test. 
The  physical  properties  are: — 

Specific  gravity 2 ■  68.? 

Weight  per  cubic  foot,  lbs \(^^.  j4 

Pore  space,  per  cent j .  j^j^ 

Ratio  of  absorption,  per  cent,  one  hour ()•  291 

"  »  n  two  hours 0-39 

»  »  »  slow  immersion 0-55 

»  »  »  in  vacuo 0-551 

»  »  »  under  |)ressure 0-715 

Coefficient  of  .saturation,  one  hour 0.4 

»         !)         »  two  hf)urs    0-54 

"         n         n  slow  immersion 0-77 

"         11         »  in  vacuo 0-77 

Crushing  strength,  lbs.  per  stj.  in.,  dry 52,400- 

»  »  "  "et 46,388- 

Transverse  strength,  lbs.  per  s(|.  in 6,302- 

Shearing  strength,  lbs.  per  s(|.  in 5,720- 

Loss  on  corrosion,  grams  per  s(|.  in 0-()3S4 

Drilling  factor,  mm 4.Q 

Chiselling  factor,  grams 0  00 

Like  No.  1302  from  Nordegg,  this  stone  is  a  highly  argillaceous  mag- 
nesian  limestone  with  considerable  ferrous  oxiile  and  a  large  amount  of 

carbonaceous  matter.     .An  analvsis  bv  Leverin  follows--- 

Per  cent 

Calcium  carl)onate 33-03 

Magnesium  carbonate 12-62 

P'erric  oxide q.  j4 

Ferrous  o.xide 0 -  S7 

Alumina 0.4;^ 

Soluble  silica 0-  ?6 

Insoluble  mineral  matter 47-36 

No.  1269.— A  v(.ry  hard  fine-grain«l  limestone  of  almost  black  colour 
and  massive  structure. 

.\o.  1270. — This  stone  is  a  fine-grained  limestone  of  a  very  dark  colour. 
It  is  splintery  and  filled  ,:th  flaws,  and  in  places  with  calciie  veinlets.  The 
stone  is  quite  comparable  with  Nos.  1215  and  1239. 


'WMmm^^'^^NiL: 


■■«"  ^O'. 


w.. 
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No.  1271.-A  hard,  nuish  rock  cnsistinK  of  a  <lirtv  v,-llow  f,„,  .rv.t  il- 
laccous  nature.     Ft  ,>  a  rou^h  stone  ,.f  poor  wealherin,,  proiHriies. 
Limestone  of  the  Cretaceous  System 

as  a  source  of  building  stone.  ^-''hisix    ri^anled 

,,,v'"  f  ""''°'''\"V"  '^■'"'"■^"■''  ^liviMon  of  ,iu.  Crc.tacc.ous  consis,.  ..f  ,i„,,t 
KrcN    calcareous  shales  passipR  into  l.an.ls  of  limestone      Some  of  , I, 
mestone  hands  mi.ht  be  used  for  purposes  of  ..^^JZ.l'Z 

!:;eS;;;N.eioi"'""  ^'^'"^""'^ '-  ""^"^^•^"  •'-'■  -""•-  ^'---ba 

XoRTiii.Rx  .M  wnoHA  Ari  A. 

rivertw  th  "[  "l"  '"■'"""""  "^"  ^""'"""•''  ""  "'^'  "-"'  •"■•-''  "f  ''ine 
T         1  r  -f ''  '"■'  "•"'"""'  ""  "'^-  '"^^•^■'-  "-'"ks  of  Porcupine  mount  nn 

ryrrell  has  described  this  section  in  full  (of,,  dt     p    1,)2  ['       i  '   T 

.t  as  ,u.te  typical  of  the  Manitoba  Niobrara.'  ,t  ma    be  llil.  v  '^St. 
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CHAPTER  IV. 

SANDSTONES  OF  MANITOBA,  SASKATCHEWAN,  AND  ALBERTA. 

Sandstones  ..f  more  or  less  rum„mw  pruniiM.  u.-.nr  in  .iilTerent  for- 
mations m  the  three  provinces.  I.ut  only  in  ..ne  iM>tan.v  haw  th.v  lu'en 
exploited  on  a  rnmmercial  scale.  The  lollnwinK  tal.le  ^ixes  a  n,„nh  idea 
of  the  characteristics  and  distribution  of  thi-e  stoiu- 


Fort  I'll  ion 


Kixciii' 


Soft  .md  h.inl  s,iii(l>t()ni-^  in  ihr  Soiiri-  rivi-r 
valli'\  III  sdiiihirn  Si^k.itihcw.iii.  Ihc 
M)lt  stoni'^.irr  v<T\-  fri.ilili'  .mil  imiluhlv  iif 
no  .■nmoinic  \,ilii,..  ||„.  |,,|n|  ,,,„„,  ,,,|||,| 
Ih-  used  for  roiiuli  |>(ir|mM's. 


I    |l(HT 

(  n-tac-cous 


LowiT  ('rttacfoiis 


I'askaiNM) 


KdnioTiton 


Boisscvaiii 


Bcllv  Rivur 


Dakota 


Kootcnav 


Soft  sim<lsi.:)ncs  cxpost-.!  at  niariv  places  in 
AllxTta  and  fxt.nsivciv  tinplovcd  for 
ouildins;  purixiscs. 

Il.ird  thin  samlstoncs  p,issinK'  in'.i  >aiidv 
shales.  .No  economic  |»)ssil,i|i|ies  ,,re  pn- 
sentcd  h\-  the  e\(Hisiires  in  tivvr  valle\  = 
distant  from  the  moiintaiiis.  ()n,,;>i"  .  ,.. 
inn  the  fofjt  hills  the  softer  stone-i  are  more 
indiinitcd  and  are  of  iK.ssil)le  l(Kal  value 


1  his  sandstone  .ip|)ears  t,,  |i,.  lH-tween  the 
Millwood  .ind  <)<lanah  form.itions  of 
liirtli-  inoiintiin,  M.milolia.  The  si,, ni- 
ls haid  and  lor  the  most  part  thin-lieddeil 
but  It  Is  employed  successfully  for  iiuildinK'. 

Mostly  soft  sandstones  of  southern  >i.,  ni 
the  foothills,  an.l  river  valle\s  farther  e.i^t! 
S<jme  |K(sslliilities  are  presented,  l,ui 
nothiiii;  of  pro\ed  \alue  has  vet  In-en  found. 


Hard  greenish  sandstone  in  the  f.Krthills 
suitable  lor  roii^jh  liiiildinn.  Sjft  frial.le 
sandstone  in  .Manitoba. 

Hard  argillaceous  sandstones  in  thin  In-ds. 
Common  in  the  foothills  assori.ited  witli 
coal  beds.  They  present  no  possibilities 
beyond  local  use  for  rough  pur|Hjses. 


Ordovician 


\Vinni|iegs.indstone     S,ft   and  friable  sandstones  ex,«se.|  on   the 
shores  and  islands  of  lake  \\inni[)eg. 


In  accord  with  the  practice  hitherto  followed  these  formations  will  be 
considered  in  ascending  order  beginning  with  the  \\i;inii)eK  sandstone. 
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Sandstone  of  the  Ordovician  System. 
WIN.MI'ia;  S.WDsroM.; 

I.  \Ki    W  rvMi'i  (,  Aki  \. 

•n...  l.,w..M  „...,„lK.r  ,„  ,1,..  |...,,......i..  f,,„,.,i,„.,  .,,„.,^..,,  .  ,  ^ 

">.M.  .,1    .    M>al  snwiM.Mu.  whuh  i.  known  „>  .lu-  Winnip.-,  saml.tonc 
a.  .1  .s  a>.r,h,..l  ,..  ,1...  upp.r  par.  ol  ,1,..  Mla.k  Kiv.-r  L.nna.i,   ,  L   [)  .  v  in 
who.s„ma,.>,lH.,hi..km.>.of,lu.|K.,l>a.  KM,  1..,.,  .,r  mor..  '  '" 

nu'sc.>an<!Mnn..s  ,,,,,,  rup  only  in   ,1,..  l,a>in  uf  I.ak.  Winnipeg   l,ut 
tlu-N  luN.  iKrn  pu-nv,!  I.y  .Uvp  wdl>  in  ilu.  vi.ini.x  of  \\innip.« 

l.vTrn.ir';nl'n'''r''"'  '""'"""^"'    ""■  Winnip..«   l.asin   arc' .les.-ribecl 

atch  hanl  «h  ..  ,.„,l  ydlowi.h  san.ls.on..  up  to  25  f.v.  ihi.k  in  plar.. 

/J/,i^  ^vW.     S.nall  exposures.     A,  ,1,.  nor.h  nul  .1,,.  san.lMon.s  appear 
at  a  po.n    2.   ...  al..n..  .he  wa.er  l.u.  .h.  face  i.  cover..,!  wi.h  .!..l,ris. 

/«./^'    ,,va,;,/    ,/,vr    /,v/„.,/    ,„    /w/,„,.,    ,,.^„,,,       -p,,;^ 
tli'S(-nlH.(l  Ml  .li.ail  Iclow.  ^I'o^'uri     i.-, 

lime^,^"; '"'"''"""■  ^"""-     ^^■"■"  ''■^■'  "^  ^^'■"'^••--  '-"-"^   .ln"-lH.I<lect 
6V//;./.s/,;,„.  /.„/„/.     Thirty-five  feet  of  san.ls.one.      (Se..  pa.e   ISS) 
I.Ue  Bull  l,.ul.     FriaLle  r...l  an.l  vellow  san.ls.ones      '    '  ^^ 

Bull  head.     Similar  stone  hut  less  exjjosed 

Th..   WinnipeK   sandstone,    for    the    most    par,  is    thin,   friable,    ero.s- 
-''l-«  •  :'"'i  -nmh  stanu-,!   I,y  iron  an.!  interlan.inat..,!  with  shale      The 
poss,l„|„u.s  of  the  formation  fron,  our  prese.tt  point  of  vicv  are  not  «reat 

t  e  in  T."f ;;  ■■ ""  "^""'  "^ """  ''^  "^^  ^'^'--■-  -'  ^-"'1- 

i  ,      A'    :      ""'^'  '"■'■"""'   "'S^'"^^'--  ^^'f''   '•'-  --'-^■"^■nt  .leserip- 

ns  ,,ven  l,y  r)owhnK  will  sc.ve  to  in.li.-ate  ,h..  ..onon.i.-  possibiliti  ,s  of 
the  Wnmipi-K  san<lstone  as  a  l.uil.linK  mati-rial. 

Punk  ishuul.  Lake  Winnipei^. 

The  section  ,i.  the  n<.rth.>ast  point  is  as  follows:-^ 

6  ft.     Blue  laminati'd  shale. 

12-15  ft. ^ -Very  s.,ft  crunihliuK  san.lstone.  with  interlaminated  streaks 
ol   shale.      I  he  stone  is  locally  stained  l.y   iron,  hut   the   whiter 
parts  .-ons.sl  of  very  pure  silica  which  has  been  suggestc.l  as  a 
Kla.ss-,nak,nK  material.     \o  possibilities  as  a  buil.ling  stone. 
'^  '11. -Soft,  whitish,  yellow  stained  sandstone. 

''■ -S"'    <  .'"■  A.iii.  K,,..,  \„1.  \|    ■,..(,,!.■ 


i 


Si 
f 


ImmI.      ,\ 


15.^ 

2ft.-S<.ft.  hrown.  s„m.wl,,.,  ,„„„|,,,|  ..,„,i,,„„,.  •,    ,  . 

|H.ss,l,|..  I.uil.li,,^,  M.al.rial.  '"'"' 

-  fl.     Simil.ir  t(.  .il)()\f 

» '-^;'rr:;;::'^r,:;::,r;;i;*:r"r '«■■'■■--.' 

.•(n,.,.rl.„„in,,i,,l,l,,v      Mill  i.      '  ''   "  "'"'"   "  «" ■■  •"'"■.."1 

•"•■  i...'-r  I.,*      .::;;,  '■' iv"r;i  "■■'■  * :■'•'  ■•' 

Miiiclhm-    -  ""    '"""^MiiK  -.riinn  i,  i.r.- 

^-J.ft      S,np,,in«whi,.I,u,,ul.|in,n.....i,,|,,,,|. 
-'  It.      Soil,!  1m<|.,|  ..MldstoMc  (1(|)(), 

I4m..^VdW,,,,,s.,nu.wha,nH.,,K.,l  •  in  M,li,|  ,,..,,. 

^""  f^-'-n'K'"""-^  >an<|sinn,.  a.  w.u.r  l.v.l 

-"I  P— ,  a  «rc.v  a,.  ,     r  ,  ""1  '""    '"■"■  ""'  ^'■"'  "'  "-  '|..ar^^ 

"■'  "-p'-us  n.;,;:":',;:"^;;': "';''"'"-" "  '"^' ' -""- 

iH-tt.T  than  .h..  M.n  „„„•..  „f        ■   ,  ";;";''■  "•  ^^'■■'"'-'■"«  i>  ".n.h 

F^mcr  .,f  r..sis,ana.  is  ^';'".''  w-.ul.l  l.a.l  .,„..  to..x,„.,,.     This 

-  >..f.     ahnos,  pulv..rul..„,      i„  .w;;,;'''''''''^'  "'"  '"'^''^""^  ''  "'-  ><'"- 

of  pvri'''"-nu:';timr :";:::  "r-v-^'^^  --« ...  .he  .h.....,,,,...;,;.,., 
-traction  ..f,.,...;;:"::;.::,::;:?^"  "■"  ''"^"  ^■'■""■^"  '•' "--"  ">•• 

12  ft.— Shale  with  san.lstone  hanc 

in  .m  »;::;•£";;;■  ;!b';:::!,;- ;;;;;':  i:^  »■«>  ■ ';  ■.  >  ...w«n« 

whi,":!;;::,^:;,, '."-"■  -";  '-■■ ;— ""-  -»*...n,.  .h,,.,  ,h,. 

I'l,.e«  I  V      Th  ""'"•■«hat  „„„tl,,l  a|„„.,,r,„„..  ill„«,ra,„|  i„  \„   , 

Ih:"™!.^  nr,rvST: ':  i",;"-.  •, ; « '«-' ''"^'"  'f 
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>liKlu   (■riiiiil)liiin  I.I  ;inKk->  Wii>  <.l)Mrvi(l.      Vhv  .l.irk.r  v|„,t>  l.t(  ainc  >iil 
il.irktT  iindtr  the  lest. 

riif  physical  prDjMTties  art-  .is  follows:  — 
Spci  iti(  uravity 
Wfi^hi  piT  ciihic  fiH)t,  ll)s 
Pinv  spa(  I-.  per  ciiit 

K.iliii  of  ahsorptiorr  per  icir, ,  ci-u-  hour 


I'iK't'ticii'iil  of  saturation,  oiu 

"  •>  1)  two  hours 


two  hours 

slow  iniincTsioii 

in  vacuo 

under  prcssur*" 
hour      


"          "              "           slow  ininuTsion  .  . 

"          "              "           in  vacuo.  ... 
("rushing  sircnj-th,  Ihs.  jht  sq.  in.,  (Ir\ 

»  »  "  »         Wl'I    

»  "  ■'  •'       wet  after  freezing; 

Transverse  strength,  Ihs.  per  s(|.  in     . 

Shearing  streuKth,  lbs.  per  s(|.  in 

Loss  on  corrosion,  grams  per  s(|.  in   

Drilling  factor,  mm 

Chisellini;  factor,  grams 

.\n  aii.ilvsis  l)\-  Tu 
with  a  small  amount  ot 
ates  of  lime  and  magr- 


14().S.SM 
I4-.S.S 

^■ 

.?-.s4y 

,r.544 

.S-M7 
f)()l 
(>  4().S 
(I51H 

(i.s4y 

\()-.54X 
()■') 
(I'M 
(.,4.^8  ■ 
f>,7W- 
,%941  ■ 
575- 
,S<>'>  ■ 
(l-O(lf)S 
High 


Failed. 

r  shows  this  stone  to  he  a  f.iirly  pure  .smdstone 
uent  composed  chi"lly  of  iron  o.xides  and  carhon- 
It  is  interesting  to  note  that  the  total  amount 
of  carl)onic  acid  is  le:  than  that  recitiired  to  make  carbonates  of  the  lime 
ami  magnesia  present.  It  may  well  be  that  the  hardening  of  the  stone 
on  exposure  is  due  to  the  conversion  of  other  lin.i  and  magnesia  -alts  into 
carbonates  by  the  carbonic  acid  of  the  atmosphere.     The  analysis  follows:    - 

Per  cent 

Insoluble  resi;lue 96 -.U 

Soluble  portion     3-66 

Partial  analysis  of  soluble  |)ortion: 

Limi' 

Magnesia 

Ferric  oxide j  .  ^ 


Ferrous  oxide 
Cartjonic  acid 


Total  of  soluble  constituents  determined. 

>  Ser  introihi(tor\-  chal>ter.  pam^  20. 


0-89 

1 

012 
()-4.=? 

3   10' 


.  w&^iM'Ti^ssm^^ism 


m^. 


I'l    Ml     \\\     I 


\\'innii)i'^;  niikIsi 


Kinc.     (,rin.l<lmu-  |„,iiii,  l.,kr  W  ninip,.^.   \1,,„. 


f  •;^tf 


i 


I 


I5> 


(irindilonr  point,  Lake  l\'in>ti/yf^. 

On  the;  >mr.l.  M.|.M,t  (.ri„,|Mu„o  ,Mi,u  ,1...  f,,n,.vs  ,nK  M.  ,i,,n  ,s  ,,n.M  ,u..,| 
■>  It.      I  hm-l)c.|.U-,|  rnniilnl  lim,  M..nr.     (S.t  Ki.'f,   pa^,.  40, 

40  ft       Thi,,   lri..l,l..   n.KluL.r.   .run-s,.,in.  .|,  .  r...^-K.l.k..|    ^an.Mn.a.. 
with  shale  partiiii;  luvvard     lop  an.l   l-otlum.' 
18  in.     \'(r\   iVrriiKiiioii^  m.ii  >aii(l^iMiu'. 
2  ft.-HiKhly  ferruKinn,,.  >an,lM.,n.  .  s.rv  ,.,(,  ,,n,|  „„„  I,  .1. .  .„„,..,„..l 

2  n.-^lm-nularlv  l«.,|.|..(l  ,.M,I  som.  «  hat  In  ,nr,  ,.,n,,Mu,„.  «  iti,  a  n,.,ttl,-,| 
.i>|M('t   (1027). 

At  wattr  IfVcl  is  a  sciiitw  h.u     imilar  -ton.      KP.h. 

Thf  formation  is  ratluT  |Hr.isu.ntK  j„inu,|  nunh.aM'.n.'d  ~.mil,w...t 
at  rc-asonahlr  intervals  fnr  .liurryi^^:.  .\  I,.-,,  pn,„„un.  ..I  m  ,  .  „|  joints 
rn^s^s  ,h..  a  ...vc-  sot  at  ri«h.  angles.  Th..  .,f,  an,|  l..,ruu,„.,u,  na.ur.  of 
the  stom;  an.l  the  v.tv  heax  v  ..v.rl.nnl..,,  uouLI  rnukr  in., ,1.1..  the  appli- 
cation (.1  this  matiTial  as  a  l.nildiny  Mono  ■  j'l.iif  XXXIli 

Thr   slnnr:    No.    1027.    -A    >ofi,  ^nvish    san.lM.m..,    ,', 
cntirt'ly  ol  (luart/  mains:  it  contains  ...iisid,  ral.l.    p\ 
which  has  n-sultcd  in  a  moitlini;  ,,|  ihc  s|,,iic.     \\,.a 
deep/onrof  yrllowish,  soft,  iron  Maini<l  -fon, 

No.  102H.  -A  JlriiUT  an.l  nu.rc  uinlormly  :;iv\  ~t..nc  i,:,m  \..  I()'7it  is 
a  rather  more  .oh.r.nt  st.)ni'  than   Nd.    lO.'li  ami  .liflir 


app 

iiMp.)s<d  almost 
the  .>\,(l  ilion  of 
'I  pieces  show  a 


colour. 


d-o  in  its  darker 


(•\|Mi>c<|   n 


finil  Head.  Lake  Winnipfj,. 

The  sandstones     104,^)  an    wt 
point  (see  pa^e  W). 

The   ston,-:   No.    104,?.    -The  st.me  i>   \erv  s,.U   .li 

Kcural  way,  l.iu  ...here  alt..re,|  t..  .,  vell.-w  .-olour  In   .  „ ,„„    ,,  .^ 

consi.ler.d.ly    har.K  r.      In    a.i.l.tion,    the    s,„n..    h,,s    s;.n,e   extremely '  hard 
streaks  and   irreKailar  ..(K-ts.      In  co.,se.|U.-n.-e  .,(   thi,   mixed  stru.-tiire   the 
rock  IS  har.1  to  break  wi  :,  the  hammer  althoii.yh  it  pitlveri/es  at  the  point 
ol  impact  and  the  sn'tvr  p..r!...>.s  may  l.e  rubi.e.l  out  with  the  linger  point 
It  would  make  a  very  [...m  building  stone. 


I. .11    till-   u.ittr   liiii    ,it   ihi. 


pi.Kcndent   in  a 
xide  of  in  in.   it  is 


Sandstones  of  the  Cretaceous  System. 


3 


KOOTI  \AV  FORMATION 

The  lower  part  ..f  the  CVelaccu^  system  is  represented  in  the  Rocky 
Mountain  region  bv  a  series  ol  ^haies  interbedded  with  hard  sandstones  anil 
coal  seams.  Authors  rec.gni/.  thre..  snbdi\i-ions  th..  I  pper  Ribboned 
sandstone,  the  Kootenay  cal  measures,  and  thel.<,wer  Ribbone.i  sae 'Mono 
For  our  purposes  it  is  well   to  iprli.de  -i"   .l..-,-  .„<"i>  ■  -    •— i       ti 


'  .\  more  ilctaili-'l  sc.  linn  of  intt.rrst  ti>  iit.i)l>. 


:^ts  only  IS  iwm  ,m  ,..,«,•  61H,  \  .,'    x,.  ,;„;|.  s,,...  ra,i.i,la. 
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"K.K.l(na>/'     An  oxnll.„(,  >li..rt.  nn.l  Kenerali/c-d  airount  of  the  K„.,ti-nav 
i^K.v.n  l.y  l)..wlinKa>lnllnw>:    •'Tlu-   low.r   mnnbfr  „f   the   Crctafcous 
111..  K.H.K.nav,  IS  l.unul  nstin^  „,„,„  ilu'  Jurassic-  in  tlu'  R„cky  m„unlains' 
in  Manit..l.a  ■!  has  n..t  Inrn  nc.nni/r.l.  an.l  is  sii|,,,„sr.l  to  havt-  formed 
but  a  very  thu,  sheet  to  th,.  east.      I,  i.  r.roKui/e.i  in  the  southern  part  of 
Dakota  an.l  ni   Montana.     In   the  Roeky  mountains  the  base  of  the  for- 
mation IS  a  heavy  l.e.i  „f  san.lston.'.  whieh  is  su<<ee<le,l  by  .san.lstones  ant! 
shales  .oni.unmK  many  eoal  seams.      The  maximum  deposition  .InrinR  .his 
peno.1  was  n.ar  the  axis  of  tlw  Roeky  mountains.      In  the  KIk  River  esearp- 
ment  the  formation  measures  .</,()()  feel.      Kast  of  this,  at  Blairmore    it  is 
redu.e<l  to  740  leet.      .North,  near  Banff,  it  h.ts  a  thickness  of  .?,<)()()  f^et  • 
and  III   \b)ose  momilain  easi  of  the  main  raiiue.  there  are  only  MS  fv^' 
NorihwanI,  on  tlu'  Mi^horn.  the  thickiu-ss  is  about  ,?.6()()  feet.'    It  woui  . 
seem  th.it  east  of  the  mountains  the  form.iiion  was  not  of  jrreat  importance 
owini;  to  Ihinninj;  of  tile  beds."' 

The  fre.|uenl  references  to  the  occurreiic.'  of  .sandstone  in  this  for- 
'"■""'"  I'i'.hibil  a  complete  ,lisreK..rd  of  the  Kootenav  .series  for  our  present 
purposes,  but  ..  c.irelul  exr-Miation  of  the  literature  .md  the  in.spection  of 
a  tew  typic.il  localities  do  not  lead  to  the  conclusion  that  it  |)resents  any 
serious  possibihlie.  as  .1  pro,lucer  of  building  stone.  HrieHv  it  mav  be  suited 
that  all  the  sandstone  bands  ,,re  .xlremely  har.l  and  possessed  of  very  poor 
weathering  (pialities. 

Thedislributi.m  of  the  series  is  extensive;  in  fact,  it  is  to  be  found  all 
alouK  the  foothills  and  in  many  of  the  v.illeys  west  of  the  first  great  nuiRe  ol 
the  Rockies.  riie  importancoof  thesubject  <loes  not  justify  further  remarks 
on  distribution  in  a  work  on  biiildii.j;  stone;  readers  .lesiroiis  of  such  infor- 
mation are  referred  K.  the  ni.iny  KwlnRical  reports  on  the  foothills  and 
Fiarticularly  to  those  dealing  with  the  various  coal  fields  of  the  Kootenay 
formation.  .\n  excellent  bil,HoKrai)hy  may  be  found  on  page  12,<  ,-/  srr/  .if 
Mr.  Dowlmn's  report  on  the  Coal  Fields  of  Manitoba,  Saskatchewan 
Alberl.i,  and  i;..sterii  Hritish  Columbia  (Publication  No.  l.?(,.?  „f  the 
(.eological  Survey  of  Canada). 

Typical  exposur.-s  of  the  Kootenay  sandstones  were  examine.l  near 
Hillcrest  and  (  oleman  on  the  Crowsnest  line  ami  near  Cascade  mountain 
an.l  (anmoreon  th.'  main  line  .)f  th.'  Canadian  Pacific  railway,  als.,  at 
M..unl.iin  P.irk  south  ..f  the  line  of  the  (;raii.l   Trunk  Pacific  railway 


Ck.)\vsm.:si   .Aki-.v. 


Hill  en- St.  Mbvrtu. 


Immediately  .'ast  of  Hillcr.'st  tlu'  upper  Kootenay  san.lstones  are  well 
s.'en  III  ,1  wall-hke  exposure  on  the  north  si.le  .if  the  niilway.  Th.'  stone  is 
m  p.irt  m.issive,  in  part  thin-be.l.l.'d,  extremely  variabl.-  in  structur.'  and  of 
little   e.-iinomic    iinporl,ince.      Tli,. 


stone 


har.l    an.l    yet    weathers    very 


•  ■1    Si.r.  (.111.,    I'lil,.    I  u,.|   .\!,.,:„,„    ^,,     ,„|, 
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r.a.lily.  ,,r,.s,.,ui„«  ,|ir,v  l,n,w„,  r,..|,li>l,  an.l  v.llnwi.h  .„lu„„      (  k,;,,,,   „ 

mill. inn      IIIKKIOS     l(ir     roUL'   1     I'Dllr^  nil  11,, 

.;--..,....    van..,,,  is  pn.,.al.lv  „,..  ...  an.,  a.  „  .,.,.„.  i„  ul^: '^  J    Jit 
rA,...w:N,..,.«„.      A  f,.;r.y...ars..-,raiM.....an.lMn„..  ...,„,.,„„,.,„. 

WH'.kl..,l   ,.,.p..a,an.-..  w>,l,   a   ue-UTal    I,r.,w„i.l,,,n.v  r„U,ur.       TuJ"" 

IS  li.ir.i  l„„  I,  ,,,i,i,|  .„■  Us...  f,.r  r..,k  la.-.-  w..rk. 

No.  1.<X1.     Simil„„,i|„.. v.'.uii  wii.,  al,a„,|..,! 

•i"<i  'l.irk.r  M..  y,  also  uil.i  yvlLnvisI,  all.r.'.l  l,a„,.>. 

•\<-.  l.?X2.     A  liar..,  uniform,  .,«.„  ^r.y  san.l,,.,n.-  with„u,  li„„.  i„  ,|„. 

"•■".„„„  n.a,..r.ai.     T.,..  grains  an-  n.-ar.v-  al.  .,r  .,uar„  a   ,  .J 


111-     s|i>|l(. 

>lru.tin-.'  ill  lii^.Kcr 


Cole  ma  II,  Alberta. 


I.    nK...,a,..,y  uost  ...   (o,..„,an,  a  ...ara.  ,..,is,i..  ...  ,i..n  .,,    „...   upp.T 
a      „,     I,..    K„oK.nay   may   .,.■  „.,s..rv.....     Tl,..  f„rn,a,i..M   is  .li.p,,.,'  . 

'-I  'K  .     As  a.  U  |...r..s..  th..  s,.,n..  ,s  l.ani  an..  .,f  ,H,,.r  w..a,.n.rin,  pn.p..r,i... 
h-.  u.  r...    ...nnng  ..uur.-  is  ,ha,  n.anv  „f  ,1,..  .ay..rs  ar..  ......  a,u.'ar    s        . 

ate,    .n  s  la.y  partu.K  pormMtinK  tli.ir  .asv  ...xlr.u-.i.M,.     T.,..  s,..„..  „,i,,|u     .. 
r^     -^v  -..r  foun.la,i..ns  ..u,  i,  pr..s..„,s  n.,  fur.lu.p  p..ssi,  i      ."' X ,: 

l-^'.    •^^>'.     ■^6Kan.!l,?69mayl.......„si....r....upi.al:,.Hvw..n.       r.i.u^     ,■ 

onlor  fnun  ..u-  wcvst  ,..  tin-  ..as,.  /.,...  i„  ,1...  ..„.|in,  s..,i..s  ' 

a  hnc.  ui,  ,...sp..cklc.,l  app..aran.-,.  ,.„  fros.,  fra.-.ur.-.      11,..  urain.  a-v  „,.mIx 
o   quar,.  ,,nt  ..ther  n-.k  par,i.-...s  ar..  pr..s..n,.     T.,.-  .ua.ri  '  is  si.i,-.  ,  Ta   ^ 

a";::;;;:.;r;.;r;'^"'"''*'''^'^''^'^--^'-'"^^  •.•.-..,„..;......,.., 

an.,  iur'"''      '''■^'   ''"    ^"-    ''''   '""    ^''^^^  -^    -—    -    ^-in 

N..  1,^6«.  -A  fnuT  Krain....  ,yp..  „f  san.ls,.,n..  ..,  v..rN  ,.ark  ....„„r. 
Hu  <iMar,.^ra.nsar...-..m,.n,..,.in  an  al.un.lant  aruHa.  ..„us  „,a,rix  uiWn. 
the-  .,..n..  an  a.n,„s,   ...a.-k  .■.,!..,.     I,  is  s.,f,..r  ,.,a„   N...   ,,,.0  an.,   ,\;;7 

sIid.Hv  ■  I'T'      '"^.'^  "^  ""■  """"  '^■•"'  ^'^  ^"-   '■'"'•  •""'  '  ^' -  ">  '  "'-r  i> 
an.l  >..||o«  s,ams  aiv  .•,,mni..n  ,,n  !.,..  joint  plan.---. 
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Canadian  Pacific  Rahavav  Ari:a. 

.\fuin  Hue,  Canadian  Pacific  railway. 

The  Lower  Ril)l)<)iie(l  sandstones  are  well  exposed  in  the  valley  of 
Cascade  creek  and  on  the  road  between  Bankhead  und  Lake  Minnewanka. 
The  stone  stands  at  hi^h  angles  and  is  thin-bedded  for  the  mf)st  part. 
No.  L^IO  was  obtained  at  the  Ror^e  about  2  miles  from  the  lake  and  may  be 
regarded  as  typical. 

Four  miles  east  of  Cafimore  on  the  road  down  the  south  side  of  the  How 
river  the  Cretaceous  strata  are  well  exposed  in  a  vertical  cliff  which  abuts 
against  the  face  of  the  Carboniferous  fault  block.  Numerous  places,  at 
different  le\els,  present  possibilities  for  the  tjuarrying  of  the  sandstone 
layers.  The  strata  are  almost  horizontal  and  although  the  sandstone  is 
much  mixed  with  shale  it  occurs  in  defined  layers  u[)  to  10  inches  in  thickness. 
Prospecting  in  this  \icinity  might  reasonably  be  expected  to  result  in  the 
locating  of  a  favourable  place  for  ([uarrying  (1335)'. 

The  stone:  No.  LMO.— .A  very  hard  greyish  stone  of  tine  laminated 
structure.  The  matrix  is  fine  crystalline  limestone  in  which  a  small  per- 
centage of  very  small  (piartz  grains  are  embedded. 

Cnder  the  microscope  the  stone  shows  a  ground  mass  of  extremely 
small  crystals  of  dolomite  or  calcite  of  al)out  -O.S  mm.  in  diameter.  Scat- 
tered through  this  matrix  are  minute  fragments  of  (pjartz  having  about  the 
same  diameter  as  the  -alcite  crystals. 

No.  L^3,S.  -A  hard,  very  dark  grey,  tine-grained  sandstone  with  an 
argillaceous  cement;  it  resen.bles  No.  L<66  but  is  rather  darker  in  colour: 
it  is  lighter  than  No.  L?68  and  may  be  said  to  be  intermediate  between  these 
two  (see  page  LS7).  The  microscope  shows  closely  set  gr.'.ins  of  about  -2 
mm.  diameter;  these  are  nearly  all  cpiartz.  The  grains  are  smaller  in 
certain  laminae  and  larger  in  others. 

Mountain  Park  .\kv..\. 
Railway,  Coal  Spur  to  Mountain  Park. 

Typical  exfiosures  of  the  Kootenay  formation  are  to  be  seen  in  the  valley 
of  the  McLeod  river  and  along  the  line  of  railway  north  of  Mountain  Park.* 
Hard  sandstone  layers  are  not  unconmion  but  they  are  mixed  with  much 
shale  and  present  no  possibilities.  Th.>  stone  is  very  hard  and  siliceous 
and  weathers  rapidly  to  a  characteristiv  dirty  brown  colour.  Brief  notes 
on  this  locality  follow:    - 

One  mile  north  of  Mountain  Park,  thin-l;  -Ided  sandstones,  bent  into 
a  sharp  anticline,  are  seen  in  the  valley  of  the  river  (1207). 

'  Kor  a  full  .iccount  of  the  distribution  of  the  Kootenay  in  this  area,  sec  Crtol.  Sur.  Can.,   Pub.  No.  tV* 
(Cascade  Coal  BasinK 

'  The  miles  on  this  branch  are  nunih<Teil  southward  from  Coal  Spur  to  Mountain  Park. 
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(>:>r  hull-  mil,-  farther  norlU  ..r.  ,.x„nM,n~  „t  ,.  ,i„„l,.r  n.rk  l.ul   ui,l,    , 
;iiMUr  aiiKuinl  d  shale, 


yV.  .,//,^v  m,.//,  „/■  \Jo„„Uun  Park.  ,,  l,..,,v  v.|„.,|,l..,l. .....rsc  ,„„uI„Mu.r,.,. 

Mr,  ..  w„h  ,h..  r,nKv,.y  ,.n 45^  ,„  „...  u.-Muanl.     A,  ,nil..  iJ  ..     h    ^ 

<  oal  Spur,  tins  Land  .ti.sm^  the  Irac  k     l.>()S^ 

AV///  <)///;/.v  /,,)/„/  arc  I'iirlli.r  (Apn-iir.-,  like  I. '(17. 

.1/   <mk  27\     xW-  >an,lM.mc.  arc   ihin-l,.  ,M,.,I   a„.l    „,.,r..    ,|,,,K  ■    ihev 
nra.lKT  l.k„k  «,.h  l,ri,;lu  v.llou   Main-  on  llu-  join,.  ^  1  '•'.,.  '  '  ' 

-1/  ""/.•-V'^  .hin  lK.,l,.,r,aM.|>,.,n..  li.  i„  „  ,1,.|.-  lurn.a.M.n.      Th..  whole 
>me>  IS  won.lirl.illy  lol.U.l  an.l  .-MUorlcl. 

-1/  ""/-■  2.\.  hanl-l.an,K-.l    >an.lMon..s  nn.Nrhe  h..ax    n.a,.-  ,,,  ,hin- 
l>i'(l(lc(l  niaHTi.il  (121(11. 


.1/  "///<•  i'^,  i>  an  ..xpoM-re  of  ron^h  .al.ar.-o,,.  sandston.-  ui.h   IosmI-- 
tins  IS  ,.rol,al>ly  „t  I-ern...  a.u'r  a.„l  U  us.lrss  lor  o.n-  piirpo-,.. 

An  interval  ensues  in  whi.h  an  exrellen,  ser,io„  i-  ,..,,,  .,,   ,|h.  I'alaoxoie 
rocks.  (See  page  117). 

-1/ "''/<• -'-'J.  are  further  expos,,resorKoo„.„,,vshale.an.l, hin -an.Ntone 
<|Uite  roniparahle  with  th.pse  observe.!  larlh.r  -outh 

M6r.l!nTT,^"t"!"-    -^''T-'^-^—l^'"— -.-i..llv.lu..unea>No. 
I.^ftO  but  shKhlly  .larker.      It  shows  s.attere.l  Hake,  of  ,„i,.,,. 

Nn.  Um.     A  eoarse  ro.igh  eonKlonura.e  with  pebbles  as  ureal   a-  ,,„e 

"""•■".'   '''■'""•'-•      ■'■'-   -"-^   -'"-s   n n...      The   pebble '  are   n,ostlv 

quartzite.  - 

No.  1209.  Dark  fuu-Kraine,!,  highly  aruilla.vous  sandstone:  it  show, 
.he  tra.,s,„„n  to  a  shale.  The  roek  is  full  of  flaws  with  briuh,  vellowish- 
red  eoatntKs.      I  his  type  is  .piite  us.less  for  buildin,i;  purposes  of  anv  kitid 

•^"■.'-'"»-  •^'larkKrey,,listiiu-,lyribbone,lsands,one,loseIvreseiiiblinK 
the  spenmen  ol   the   Lower   Ribboned   sandstone   from   the  Caseade  basin 

desrnbedas.N,,.  l.^Ooiipaue  158       I  nlike  \o    Hid    .1,    .  ,  ■ 

L ,•         .       ,  '.*"  >  niiKt    No.  I. •IM),  the  present  specimen 

nas  no  hnie  in  the  cenieiitiiiK  nialeri.il 


West  Unk  of  Md.cod  rivtr,  Alh, 


rta. 


A  K.KKl  exposure  ol  Kootenay  san.lstone  occurs  on  this  stream  in  town- 
^h.p  4/,  range  24  west  ol  the  5th.  principal  meridian.  Th..  stone  ...vurs  in 
tairly  heavy  l)e<ls  an.l  is  easily  a-ivsMbh- at  the  wal.r  lev.'!  d  >  V,) 

The  stone:  \...  1226.  A  x.ry  hanl.  ^ny.  laminate.l.  tine-urain...l  sand- 
stone with  a  .al.areous  .^,..1,1:  i,  r..s..mbi..s  .\.,.  l.Sl,)  v.rv  cL.selv  but  is 
Ic-  .hstmctly  lamina,e,l.  Th..  ori,i„.,I  colour  is  .lark  urev  but  all  picei 
show  a  ,leep  ..,ne  „l  ..xi.Iation  whi.h  is  .,f  a  .lirt>  bn.wnish  ...lour.  The 
rock  sh.,ws  vertical  .lark  lines  .lue  to  oruani,-  matter  ,leriv...l  fr.„„  the  .U.av 


)f  r.Kits.     Both  th 


but  they  might  be  used  f.jr  r.)Hi..h  1 


I'  original  stone  an.l   the  .)xidize<l 


iiiildiiii; 


/one  are  \er\-  hard 
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DAKOTA    FORMATION. 

Thr  D.ikot.i  f..rmali<.n  i>  the  ha-al  nicml.iT  of  the  upper  division  of 
the  Cretaceous  svMcni:  a>  it  cuiisists  lar^els  ,,f  sandstone,  tiiis  formation  is 
of  ronsiderahle  interest  from  llic  present  point  .,1  vww.  In  Manitoba 
where  the  Lower  Crelaceous  and  all  oliter  interMiiinj;  form.itions  are  ahsent. 
the  Dakota  rests  im.nedi.itely  on  the  Dev(,niaii  iimesl.me.  The  followinR 
description  by  Tyrrell  indicates  the  jjener.ii  characteristics  of  thf  formation 
m  this  area.  "This  formation  resting  iinconfonnai)ly  on  the  limestones  of 
the  Devonian,  is  com|)osed  of  white  or  re(idi>h  sandstone,  either  cemented 
by  a  calc.ireoiis  m.itrix  or  often  (iiiite  incoherent,  beinji  then  .m  even-Krained 
white  <|uartzose  s.m.l.  It  grades  up  into  a  lis-ht  ^reen  and  rather  hard 
s.indM.inf,  commonlv    intcrsiratilied  with  thin  bands  of  shale.'" 

Oiitcro|)s  of  this  form.ition   in   M.mitoba  ar.'  to  be  seen  only  in   the 

northern   part   of    the  proxince,  <■.;; ,   the   H,.,\   ]),.,.r,  ,\rmilt,   Kematch, 

I'll-..  .  and  Swan  rivers,  .md  on  Kettle  hill  south  of  Swiin  lake.  .None  of  the 
exposures  ^ive  .my  promise  of  yiddint;  buildint;  stone  on  account  of  the 
soft  and  friable  ii.iture  of  the  rock  and  the  interlK.Idint;  with  sh.iles. 

On  the  western  side  of  tin-  ijreat  i)lains,  in  th,.  fooihiijs  ,,f  tlu'  Rocky 
mountains,  the  Dakot.i  s.imUtones  are  asi.iin  exposed  where  the  mount. lin 
making  lorces  Ilinv  br.nmht  to  the  surf.Hv  rocks  which  ..re  hidden  beneath 
later  .uvumiil.ition-.  and  .ire  nowhere  to  be  seen  across  the  prairies. 

The  lirst  or  eastern  r.uiKe  of  the  Rocky  moiinlaiiis  is  essentialK'  <i  ^reat 
block  of  the  earth's  crust.  s<-p,,r.ited  from  the  pr.iirie  region  bv  an  enormous 
fracture  and  forced  upw.inl  b\    tremendous  pressure.       The  upthrust  of  this 
ma.ss  has  neces-..iriK   bent  and  ele\.ited  to  a  less  extent  the  rocks  King  e.ist 
ol  the  Kre.it  break.      Thus  were  the  foothills  formed  and  in  them  we  find 
pr.ictically   throuKhoiit    the  whole  length  of   the  mountains,   the  upturned 
ed,i;es  ol    the   Dakot.i   sandstone.      I),,ubil,.,>   these  sandstones  were  lifted 
>n  their  n.itur.il  position,  together  with  all    the  other  formations  when    the 
hrst  range  was  forme.l.  but  sul)se(|uent  erosion  h.is  removed  them  from  tile 
lops  ol    the  moimt.iiiis.      in    tlu"  xalleys  west   of  the  first   range,   however, 
where  more  protection  h.is  been  afforded,  we  ag.iin  encounter  beds  of  s.md- 
stone  <.l  this  .ige  overKing  the  co.il-be.iring  str.ita  of  the  Kootenav  form.i- 
tion.     'I  he  -HMt.i  of  the  formation  doubtless  differ  gre.itly  in  different  loc.il- 
ities,  but  .IS  tlK'  gre.it  majority  of  recorded  out,  n.ps  ari'  dillicnlt  of  access 
.'ind   conse(|uently  of  .m.  immediate  economic  importance   for  our  (iresent 
purpose-,  the  following  .|uot.itions  will  serve  to  indic.ili'  the  general  char- 
acter of  the  formation.     Cairnes  tiius  describes  the  form.ition  in  the  Moose 
Mount. lin  di>irict  of  Southern  Alberta: 

"The  ui)per  beds  consist  of  light  coloured  sandstones,  shales  and  cl.iys. 

<"Teens,  blues  .ind  greys  .ire  the  most  notice.ible colours,  but  there  .ire  a 

few  very  persistent  red  b.inds,  aljout  2  feet  wide,  which  occur  near  the  top 
of  the  Dakota  and   form  good  horizon  markers  in  certain  liK-alities.     The 


'  It.nl.  Sill.  (  .1,1, 


Aim.  U.'ii  ,  \„l.  \-.  p.  _i(|<)  K. 


.'^•'^^^■•^rsfc^^vSfe.W"; 


."ii^ 


101 


HK-k-  (.f  ihis  formation  an-  well   bcddrd  aii.l  arc  chiellv  iVf^li   watir  par 
tiiiilarlv  the  upper  li^Iu  coloiin^d  beds. 

"Melow  these  upper  heds,  are  M.nie  which  are  darker  and  hanler,  which 
in  turn  overlie  some  coarser,  lii;hler  coloured,  and  som.what  more  ma-ive 
l.eds  of  samlstone.  These  a;;ain  are  followed  l.v  ,^(l()  ortOO  fed  of  thinner 
hanler,    darker   strata.      .  .       The    sandstones   ..s   a    rule    present    the 

general  appearance  ol  a  dark  Kreeii  .,r  ureenisli-l.iue  <o|our.  Melou  ihese 
anam  are  a  few  thicker  l.eds  of  sandstone  which  ar.'  \  erv  fme-urained 
quartzitic.  and  urey  in  colour:  the  lowest  one  i.eiiii;  verv  noliceal.l-  and 
almost  white  in  coh.ur,  ,in<l  aver.iijiii-  from  10  to  50  fiel  in  thickness.  This 
latter  i.ed  is  very  persistent  .md  was  tr.ictd  for  o\,r  .^0  miles,  nearly  the 
entire  distance  from  How  river  to  the  >,Mith  I.ranch  of  Sheep  riser,  lielow 
this  is  the  conglomerate  forininy  the  liase  of  the  Dakot.i.'" 

The  Dakota  formation  in  the  Mi.uhorii  co.il  |.,,Mn  is  descril.ed  hy  Mal- 
inch  a~  follows: --"The  JKuindary  between  the  Kootanie  and  Dak.n  i  is 
(|Uite  .listinct  litholoKicaily.  The  Dakota  l.e;^in-.  with  ,i  Led  of  wliite 
quartzose  sandstone,  which  ha^  a  peculi.ir  t;reeni-.h  cast.  The  yrains  of  the 
sandstone  are  not  so  firmly  cemenled  .is  tho.e  <.f  the  siliceou,  s.nidsi.Mies 
m  the  Kootanie,  which  weather  either  to  red<li,h  or  hlui^h-i;rey  colours. 
The  shales  which  follow  the  s.uidst..ne>  ,ire  e>  n  more  ea>ilv  di-tint;ui.hed 
for  they  weather  lo  reddish  and  \ellowish  ,nt-,  >howin!.  hi  pl.ices  a  |)ur- 
I)lish  cast,  whereas  the  shale>  of  the  Kuotani.'  are  almo-t  invariably  car- 
iionaceous.  to  some  extent  :il  least.  ,ind  r-eldom  lose  their  bl.ick  coloe- 
(m  weatherinK.  Higher  U])  in  the  Dakol.i  th.'  smdstono  .,flen  we.ither 
brown,  but  are  usually  i;rey  on  frac  tiire.-" 

Dowlins  K'ves  the  thickness  of  the  form.nion  in  the  foothills  a-  <;00 
to  1,700  feet  in  the  Sheep  Creek  .liMricl:  Cairne.  m,ike>  the  thickness  in 
the  Moose  Mountain  district  <>00  t,,  l.TOO  feet:  an.l  M,,ll,,ch  records  1,7W 
feet  in  the  His^horn  coal  basin. 

Most  of  the  geoloK'ic.il  reports  dealing;  with  the  foothills  as  well  as 
the  siK'cial  reports  on  the  coal  t^el'  ,,f  the  Kooten.iy  record  the  occurrence 
of  Dakota  s.indstone.  It  is  to  1.  iferred  therefore  th.it  sandstones  of  the 
formation  could  be  obtained  at  a  S.I  t  number  of  places  along  the  mountains. 
It  is  to  be  regretted  that  ainhor-  li.,w  not  ixpresxd  opinions  as  to  the 
suitability  of  the  stone  to  .structural  purpo>es,  as  it  was  fomid  impossible 
for  the  present  report  to  visit  any  locilitio  except  .  rel.ilively  small  number 
accessible  by  railway.  From  what  has  \,vvn  ob  crved,  it  would  appear 
that  the  upper  layers  are  too  thin  and  too  much  mixed  with  sli.ile  to 
present  great  po>sibilities  as  building  material.  In  all  instances  observed, 
the  only  stone  at  all  promising,  is  seen  in  some  of  the  lower  beds.  This 
stone  is  hard,  tough,  greyish  or  greenish  in  colour,  usually  much  shattered, 
and  of  poor  weathering  (jualities:  it  is  suitable  only  for  foundations  and' 
other  structural   purposes  of  a   rough   kind.      It    must    I.-   admitted    that 

'  C,i-,il,  sur.  Cm..  I'lih.  No.  ')l,x.  p.  .il,  I'.'d;. 
■' <  ieol.  Sl.r.  (  .111..   Mftnr.ir  ')K     ,,     t?     I'ln 
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till'  Inrm.iiidti  m.iv  coni.iin  imi.  Ii  Ixtic 
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r  tiiatirial  l.iit  ii  j,  s,,|V  u,  sUUv  that 
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Mamtoiia  Aki  a. 
TIh.  .•|,aran..rMus  an.l  .liMril.u,ion  „1  .lu-  Dak-.ta  smuIm.mu.  in  \I  uii 


Ilillcrest,  Alhnhi. 


("K()\\ssi.;>|    Aki.a. 


<n..c-n,>s  o„  whuh  „uarryi„K  .ould  easily  l.e  .arn,.!  ..„.  '  J^^^^,  'Z^Z 

v^e.  1  he  rock  is  rather  thin-lK.i.le.l  an.l  .he  expose.l  surfaces  are  severelv 
weathere,!  w.th  a  .lirty  >elloui>h-,rev  appeara.u!  an.l  with  n.!  , U^^ 
statns  o„  the  jo,„t  planes.  Uhere  opene.l,  the  l.ecls  appear  to  thk" 
an.l  nut.e  capable  of  yiei.lin,  n.u.h  stone  for  strnctur!.!  purpose  78 

I  he  second  r,,l,.e  to  the  northeast  presents  a  similar  st,  nc'  with  a  stron, 
terjdency  to  ..ather  red  (1.70,.  This  rid..-  KradualK-  rises  into  a  ^ 
h.l!   towards  the  southwest  and   would   he  capable  o.'' vieldin.  enormo 

o;c;;r '::;;  :';h -"^-i  ^":\  '''^'-  -"-  '''-'^•'  -■«-  -^  'i-n;;::i 

DnkV  .»h'\P"'"t  an.l  the  ruer.  on  the  opposite  side  of  which  the 

Dakota  fortnafon  .s  cut  o!T  Uy  a  smooth  wall  of  rock  belon^in^:  to     he 

of  Hill    r,  ^     •       '     ■"'  "  '^''"'■'"'  ""''  "'"^-'^  ""'"^^^  ^^i^h  shales.     North 
of  Hdlcresl  station  and  west  to  beyond  the  Frank  rockslide.  similar  rocks  ,ro 

u  ith  a  coarse  conRlomerate  towards  the  base  of  the  series 

page  it^tut^"-  n'^i;7i!""^   -'r^  '^  ^''""^^  '"  ^"-  '^^^  "--"'«'  "" 
hand    nee  K  ''«ht  brown tsh  rather  than  of  greenish  colour.     The 

hand  spccm^en  shows  much  more  reediness  than  No.  1.^64. 

No    1379.— This  example  also  resembles  No.   l.?64  but  it  is  vellowish 
rather  than  greenish  in  colour  an.l  is  somewhat  softer. 

Coleman,  Alberta. 

found.io„sinc;ra„bro^andfo;r:;k^tj:;;/;:r  BC   '''"'   ''' 

ward      TheTxn'""  ''"'T  "  'T  ""-^^  "'  "'"-"^  ^'"''  '"'^^  ''"^  '^"'^^e  west- 
ward.    The  exposure  ..,  about  200  leet  wide  at  the  road  but  it  rises  into  a 


».'fl»\9.ft-*g*aiWi«.<.<**?wi :.  • 
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pronoiincid 
hi\'h  Imi  tl 


hill 


Id    iI 


u-  iiortli. 


Tl 


If .!( iii.ii  r.icf  wild 


ii>  would  iiKTc.i-c  if  the  wiirkiiiK^ 
mosilv  Ihiii-hcddcd  hut  with  thic  k  I 


MU.irricd   i,   |5   feet 


tAlcndtd.       11 


of  -ulticicnt  >izc  for  ordiii.irv 
which    the   iiiai.ri.d 


«iili(  iil.ir  li.iiid> 
niii^;h  l.uildiiiK  whi(  h 


111'  h  would  \  iild 


If    -Inllc    IS 


•  tone 


adapt! 


N.iO'W.  with  a  di|>  of  «()  = 


roiiourucil    |(iinl- 


rathir    scvtrfK-   jointed.       Th 


north.  MMfrl>-.     (in  the  w  hoi,    ih,.  | 


<•  onl>-  |)iir[)o~,-  i( 
ihf    lornialioi 


I 

orniation  i« 


l.V)4.     This  rock  is  prol.alil)   the  rf-ult 
of  bluish  col 


f   aviniKf   -lone    is   do,  ri 


iilow    as 


\. 


iIh   oxidation  of 


zone  and  a  hliii 


our  as  specimens  ina\    he 


in  ordinal  roi  k 


ohl.inied    Willi 


le  cenln'  ( 1,ifiM.      In  p], 


ICC 


a  < 


servcrl  in  spots  with  di'fmed  I 


Icep  I, 


show    any  essential  dilT 


iorder~.  hut   tile  stone,  wl 


eastern  side  of  the  rid^e  the 


erence   Ironi    the  t;eiieral 


■  1    yreeiii-li   eM.rnal 

>  n  alteration  i^  oh- 

len  hrokeii.  docs  not 


run  of  the  rock.     ( »n   ihi 


The  stone:    All   th 


sand-lone  w  iiii<lcrlairl  l.v  a 


la\-  con;; 


it  .ill  show> 


e  stone  mentioned   ahoxc   is 


vers    hard 


I  colour  hetwecii  dead  yreeii 


II  presents  any  possihilitiesexc'pi  for 
kind  of  walls. 


ind  ^;reeiiish-\c|| 


lonierate. 

mil    toUi.;ii; 


Use  in  loundatioii-  ,um\  in  the  roimhe-. 


o\v,  and  none  of 


Thi 


\o.  l.?64.~A  hard, 
il 


Kreenish-hlue. 


nie(hum    to   ■  De-Drained  saiidst, 


e  Keneral  appearance  is  rather  mud-ly  and  without    th, 


(I  sail 


ellecl  of  No.   1224  fr 


more  of  a  hi 


tiish  c.ist  than  No.  12.v<  f 


'111  the  \Icl.eod 


le  (lean   "pepper 
This  >pe(  iiiien  has 


.ire.i  and  it  is  darker  than  No.  1221  from  the 
Plate   I.\). 

I'nder  the  microscope  the  stone  shows  a 


roin  Mil  Cr.md  Trunk  Pacitii    K, 


.M 


lllW.IV 


oiintam 


I'ark 


irea  I  N( 


(,'rains  a\tTaKiiiK    ■2.S  or   •,? 


diameter  in  the  uroater  direction  of 


mm.  Ill  (li.imeier  hut  i 


close  M-t  ,ii;Drej;ate 


ol  miner.il 


>cca-ionall\-  re.ichm 


« 


)th 


rounded  and  sharp!\-  aiii.;ular  ,md 


more  than 


mm. 


he  f 


r.it^ment- 


Klvanced  >t.ij,'e  ol  decomposition.     A  sm.ill 


consist  chielly  c,|  orllio,  i,|v 


e  III   .111 


in  a  less  a  It  ere; 


not   exceed   one-Hfth    th 


condition  .ind  (|iiartz  j.;rains  < 


oilllt  of  p!,ij;iocl.i>e  i>  present 


K'cur  to  a  ntimiier  w  hid 


matter  is 


K'reen  in   transmitted  liyht 


e   niimher  of   the   t\l<lspar   ;.;r.i 


111 


form  of  .some  mineral  of  tl 
v.irious    Dakot. 


md 


1  would 

cnicniini; 


le  niic.i  t;idup.       Thi-  slo 


evKleiitIv  re(T\-.t,iili/eii   in    tl 


le 


..mdstoiio   ex, mimed. 


I  he  h,irde.-t  of  tl 


'I  he  phy>ic,il  |)roperlies  ,ire  .is  t,,]|i,ws:— 

Specific  nr.ivity 

Weight  per  ciihic  foot,  jhs 

I'ore  sp.ice.  per  cent 

R.itio  ol  ahsorption.  per  cent,  one  hour 

..  two  hours 

^  n  „  slow  immersion. 

>"  »  >,         in  \-aruo 

"  »  »         under  pressure. , 


2   712 

U),^24 


■wv.r-:Fjas3a>v| 


■'   -V»>ii»l«^'"-^.'iA«->^ 
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Cotflicicnt  f)f  saturation,  oiu-  hour 
»  ti  Iwo  liours 


Crushing  strinnth,  ll)>. 


slow  imnuTMon 

in  vacuo . 

I' T  M|.  ill.,  (Irv   22,.SO{). 

"  "  "  "'•' 2(».7«<). 

~,      "  "  ••  «»l  alter  friizini;   I'J   SU. 

Transverse  strennth,  ll,s.  |ht  m,.  i„     ^ ', 

Shearinti  strenKth,  U.S.  per  M|.  ill.     

Loss  on  corrosion,  (.'r.inis  per  s(|.  in 

Drilling'  factor,  intn 

Chisellinj;  factor,  j;r,ims 


0-41 
0  46 
0<> 


ooni; 

'M 
0-5 


N( 


Mfo.     \crv  h.ird  aii.l   ton^ji.     Tl,,.  ..utcr  p;    .   ,,|   ,1,, 
reseml.Ies  No.  1364,  l.nt  the  inner  un.iltere.l  part  i.  ol  i'l.i,,;, 
tion  pnxluces  a  yellow  ingredient  xvl.i,  li  alters  the  1,1 

Crousnest  lake. 


p<(  linen 
(olo'.ir.     Oxid.i- 
ue  tone  to  a  ^reen. 


Another  l.aiid  of  Dakota  sandstone 


way  hrst  touches  Crowsnest   lake. 

anil  ^ 

stone 

show  a  centre  of  thi 

brownish  colour. 


Is  seen  at  the  point  where  the  ra 
e  formation   is  rather  thin-l.edd,,! 


"rst  touches  t  rowsnest  lake.  The  formation  is  rather  thin-lK.d.le. 
severely  jointed  l.ut  the  ri-Lue  would  furni.h  .n,  unlimitcl  ,|uantilv  o 
^-  similar  to   No.    1,?64.     Natural   I.lo.ks  l.roken    from   the   formatioi 


lard  Kreen  stone  surrounded  l.y  .in  ,,xidiAvl  zone  .,f 


C.\NAI)1.\N    I>.\(  IMC    R.MI.WAV    .\ki    ^. 

Mdiii  line  of  Canadian  Paritir  raih.av. 

of  the  Dakota  formatun  l.ut  sandstones  of  the  un.lerlvinK  l..me,-  Cretaceous 
are  mentioned  at  numerous  localities.'  '  rir.i.eous 

Southward    of    this    n-^ion,  however,    the    Dakota    form.mon    is   well 
exjiosed  in  the  Moose  Mount.iin  district  (o/,.  ,it.). 

HKiiiwooi)  Rivi  K  .\ki:a. 
Ilighuood  river.  Alberta. 

.<•>,  township  18,  ranue  ^  west  oi  ,    c  fifth  meridian.     Mr.  DowliuR  informs 
me  that  the  upper  he.ls  are  thin  and  interstratif^ed  .„h  shale  and  ti  a  tt  : 
^^.T  stone  presents  the  same  features  that  have  l,een  .lescrihed  ':^ 
stone  Irom  the  C  rowsnest  pass. 

^:^t:^:^]-:::^^. ;-; :-,--..?,;  '*"■  ^'■-  ^-  '-^  -'■  ^ « - 
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(iK.wn   Tki  \K  I'Adin    l<  \ii  way  Aki  a. 

.\filr  i>S(,(iriniil  Trunk  I'm  in,   miluny.  AUwria. 

At  tlu.  al.uv..  M.il.aKr.  .,,,1  ..f  I  hk.  M.Hi..M.  i,  ,,  ,-.„  k  .  ul  .,1,.,,,.  IdU 
y;inls  Iumk  „,  Knvin>l,  >.Mi.l>.n,u>  uhi.l,  ,,.v  ,,n,lMl,lv  r,l.r,>l,lr  i,,  ,|,.. 
nak.ila  formation  l.iit  vvhi.  h  may  |,.,-..il,lv  I..-  ,,|   I  ;,l,„.,nl,.n  ay. 

111.'  railway  i>  al.u.M  I()(l  |....t  al.uxr  ,lu-  A.halu.ka  .is,r  a.„l  .1,,. 
lormaiion  isixp«M-,|  m  a  wriiral  ( iii  to  a  \w\^U\  ol  M\  i. .  i  \\,.mvn  ml  Inmi 
tlu|  nil  the  ridur  i>  mon-  or  j.s,  rxpoM-.l  lor  a  .li>ta,.,  .■  .,1  ImIIv  a  .,,,  ,ri..r 
mik-  and  is  prol.ahly  .<.ntinii...is  uith  a  m(o,„|  out.rop  at  niik-  'W,>,  uh.r,. 
It  seems  to  |„.  iin(l(Tlai<l  liy  a  roar>c  coiit^liMiu  rale. 

'lie  l,e.|,|inK  i.  rather  in.listin.  I  in  the  whole  n.a^«.  lait  in  plar,  -  ii  is 
thin,  showini;  a  praetnally  hori/ontal  po,ilion  lor  the -trala. 

The  main  set  of  joint>  ems  ll,,'  lornulion  in  a  north  and  ..nlh  diiee- 
tion  hut   nuinerons  oth.r  joints  oe,  ur,  a.  well  a.  n,,,,  h  l.-nlienlar  parting 
Altho.iKh  the  loss  would  I.e  conH-ihral.le,  ii  wo.ijd  |„.  p,,,Hl.!e  lo  ,,l,.ain  lair 
si/ed  l.uildiiiK  pieces.  I>ut  not  larye  .|narr\   hlorks. 

The  overln.rden  w.mld  inerea>e  with  dexelopmenl .  I.iii  a  lat^,  , mount 
of  stone  niiKhl  I.e  ol.taine.l  al.H.u  the  ri,lue  I.elore  ih..  Mrippin,  u.,uld  l,e- 
eoine  exee--.i\e. 

The  stone  i-  fairly  uniform  and  weather,  a  rather  pl.M^inu  oliv  ,-i;r.rn 
colour.  An  average  sampl..  i,  <|e,erilH..I  I.elow  .,>  No,  \1.\.\.  S,,me  of  the 
stone  from  the  .leeper  p.irt  .,f  the  cut  has  ,,  l,lui>h  ..pp.ar.ui.e  (I  >,^4 )  ,.nd 
It  IS  ,|uite  possible  that  this  type  represent,  the  original  rock  .md  thai  all 
the  greenish  materi.d  is  the  re-ult  of  oxi.l.uion.  |{,„h  v.irietie,  ..Iter  on 
'■xpoMire  the  ureen  roek  lurominy  darker  and  th.-  I,hi.-  ro.  k  .i,,umin,i;  a 
Kreenish  eolour.  The  sandstone  iie.ir  tlu>  w.-tern  edye  .,f  the  ..ui.rop  is 
more  laminated  (1.M.S).  and  is  .ipp.irentiv  un.l.Tl.iid  l.v  ,.  ,  o.ir^e  eonulom- 
•■rate  (12,^6). 

Thcslom-:  No.  12.V?.  A  ,lark  Rreenish.  hard.  hn.-graiu.,l  l,ut  r.ither 
miKl.ly  sandstone:  it  i>  rather  .larker  than  No.  1221  from  Mountain  I'ark. 
I  he  urains  consist  of  ,|,iart/.  of  different  colours,  lel.l-par,  and  l.l.iek 
fraKiiients:  the  latter  are  sometimes  one  mm,  in  di.imeter.  The  (piartz 
ami  lel<l>par  fragment,  seldom  ex.eed  -.S  mm.  Th.-  eement  is  ahund.int. 
reacts  very  sli^ditly  for  .arl.onate  of  lime,  and  -hows  an  iiKliMinrt  develop- 
ment (.1  secondary  mica.  The  test  cube,  -how  verv  little  .ilter.ttion  under 
the  corrosion  and  freezin,i;  tests.  As  in  the  ,,,>,.  of  ail  the  I  ).ikota  >aii<lr.loncs 
tested,  t\u-  coelticient  of  .-..lur.ition  is  hiuh  and  the  -tones  ni.iv  1...  regarded 
as  in  danger  of  injur\-  li\-  frost. 

The  physical  properties  are  as  follows:  — 

Specific  gravity 2-714 

Weight  per  cubic  foot,  lbs 154-8S 

Pore  space,  per  cent  §,(^02 


-^^WMi 


Ralio  nt  .ilwnr|)li(,ii.  i).r  ifiii.  one  hniir  ,     , 

iwi)  hour-  1  . , 

>l""  iiiiiiK  r^idri  5.  1 1 

ill  V  .1(11(1  ^    ),. 

illl(|(  r  |)r('-»un-  ^.  ^^^^ 

f  (kIIk  iciil  Ml  s.initMlidii.  (1111    hdiir  ,,    ■'-' 

l«i>  liiitir*  04" 

••lew  imnur-iori  0  (j) 

ill  \,i(  no  ,,  ,  ■ 
(  ru>liiiiv;  -ir.nmh,  11,,.  |„.r  m|.  in.,  ,|i\                                               ,;  j^j^„ 

"'■'  1,^.()74- 

\\ii  .lilt  r  Iric/iiiv;  <*  477. 

Ir,iii-.\.r~,    MiciiKili,  ll».  iHrx],  in  \'-(t^. 

Sluariii^'  MniiKlli.  II.-.  per  m,.  ,'„  \  m)- 

1.(1--  oil  ((.rnoidii,  yr.im-  |«i  xi.  in  ' '  ,,,, ,  , 

l>ri K  I...K.r,  mm  .  ^ .'.['.'.[[     '  ,4 

Cliix'lliiiK  r.iclor,  .i;r,im>  '  ,      , 

^■().-\ 

\'>.   U.U      Simil.ir  i„  Kr.iin  I.,  \.,.   1.>.U  |,u,   «i,h  .,  d,,  i,K.,llv  |,l„i-|. 

ni.lur  ,han  v.llc.i.l.-Kn.....  c nr       I,  is  a  innddv  Moi,..,  ,.....,11.1;.-' .an, 

.>  .KM  'lH-l.-n  ■■„<,,,„.  and  s.h"  appoaraiK c  „f  ,|„.  s,.,„..  from  M..,.,,«, 
mcr.  .N...  1224.  I  In.  mi(T(.M,.|H.  .s|„,«>  ,,uart/  fra^;m.nts  up  to  5  mm  in 
<  ...nu.t..r  dctcrmmal.!..  feldspar  grains.  mmuTous  mnddv  indCeTminahl" 
Iramncnts,  rnncnlniu  n.a.trr  with  iron  oxi:|..san(!  «ncnish  ,  hloritic  material 
N<..  \2^x  A  ^rtrnisli.  dirty,  mica.vons,  Liminaici  tvpc  of  no  promise 
^"-  '-'•';'•  A  '•<;.->.•  rou^h  <-on«lom.Taterrs<.ml.lin,u  that  near  Coleman. 
."><l  -n  -he  A  (umtam  I'a.k  rail.av.  This  stone  is  hard  and  r.-istanf  it 
iMiuhl  lie  used  for  purposes  of  roui;h  coii-truction. 


Mot   MAIN-    I'akk    .\|<I,.\. 

Railway.  Coal  Spur  to  Moniilani  Park. 


<'n  the  railuav  hetueen  Hi.  k.  r.like  on  theCrand  Trunk  I'aciM..  niilxv  iv 

a"'l^lu.u,.auN'ark,atmile21^.H^h(,f(^,alSp„r.isa„e^p(.snre(,f«;       ish 
s  u.    -torn.  .hiel.  I  ,im  ineliiied  to  I.elieve  is  of  Dakota  a.e'      The  f.^^     i',, 


•..Mires  150  feet  across  the  strike  and  rises  into  a  ronsideral.l..  .id.i.e      The 

sh'r"h  '"  '"r'""'T  '":'"  ^  ''''■'  ""'  "■'■  '^••"»'"'^^"  i""Tl..minated  with 
shak.  I,  u,,nld  „o,  l,e  ditlHuh  to  (,l.,ain  l.loeks  of  sulluient  siVe  for  nur- 
poses  of  ordmary  roiistru.tion.  The  stone  ncuhers  a  dir.v,  vellowi-h- 
^r-n  a„(  .oncsof  thisalte.ed  materi.il  surn.und  all  the  natural  fraunie.i,- 
-    1  ..      Aeross  ,h.    M,  |.eod  river  similar  -„„,..  erops  out  alon«  ,1„.  Hue  of 


m 


Uu 


I  III'   \liiiii-:    \i .     I  _»  >| 


,'.''"'"  -'ri.l-l.m,.  i.  |,,,r,|  .„„|  ,,„ 


r.'ilu.n.     Tli.|.nMnns.,nH.I.   I,    ,  ,',       i'    I"'."   ""    '"'""'    ''"""^    ''"'•"• 

"" >''r-^v '• ■-.  •.;:':.:;::;:;::;:;•',;; 't ' •■ 

-"•'.■  ul   ,!„■  :ni„,r,,l  ^r.„„.  „i;h   rl..  .  ""'"'"■  ""'  "^i'li/.- 

^"  •""■••- i: ..:,,:;;!';;:':;:;;' '"" •-" i-^- 


'■'"  l'l'V-i.,,l|,i.,,„Mi..-.,n  .„|.,i|„„, 
SpcnlK  )^r,i\it\ 
UfiKlil  \H\  (  iil.i,    |,„,|    11,^ 
I'<iri-  -|i.i(c,  |Mr  ,  ,111 

'^''"""''■''-'■'|Hion.,„.r..,,,,,. ,„.,„„„. 
"  "  -        ..        t«<)  li(iiir> 

"      "  "  ••        ••        ■''"W  iiimi(r>iuii 

"     "  "  ••        ••        in  \,i,ii., 

('H'thncnl  ..I   >.,i..r.ni.,M.,„,    l„.„r 

tW't   III  nil  >.  . 

■•'"«   imiiicr-iMn 
ill  \,i(  III] 


("rusi 


""iK>l'.nKlli.  II...  ,„.r,i|.  in,.  ,1,, 

«"  .ill.'i-  Ircc/iiii. 


ir.,n.v..rM    ,,r,M„l,.|l,v   |ht  >,,.  i„ 
SlK-arinK  sirciiKth,  ||,,.  p..^  „,    ;„ 

^.s^oni..rn,Hi.n.„,,„,.,,..r,      i„ 
"riiliii^  l.iuiir.  mill 
fliisolliiiK  l.ul.,r,  yr.ini-. 

U'rsl   fork-.    Mcl.vnd  rnrr 
A  «..i.i|  cxiHiMirf  ,,r  |),,k,, 


.'  •  7(),S 

(.  <J 
I  llfl 

I  15 

-'  U 
-'4  J 
1  »'M 
II'  »J 
0  K. 
{»  <)} 

i''..Vi.' 

11,4X1. 

-'  n\ ■ 
iton6 

17- 
4-75 


-l"^  -.1  .1...  riuT  in  di,,,  ,„  ,„  ;.  ,    !    ,      ,,    '  ^'    -"'';""•'; '--r I.,„|, 

»-'  ..n.l  .lipahnii,  ,H,P  „.  ,„,  „„r,|       I  ""' '"''-'nk.  im.mIv  ..„.,  ,,„| 

'•"•riv  M.liil  .„H|  „,.„|,|  ^i,.M         '  """   ^'■•■■"'>-  '"  ""■^n..>-l„u  „r.. 

'■'""'""■™■■■"^r n„u!^!;m:',;;':;;,::r'^*'''''' ■•"1-™, 


'Kr-l'-n.     Th..  I,i.,|,  „,-,M|,v 


**H"W   ,m    lilt 


•-•Hiiiv  lo  Ik-  I  iiVl 


trtsiiny   (I. Ill, 


■'  l"'-i!ii.n  lu.ir   III.    I„„„„„  ,,,■ 


I'lliihii;  ,111   (■x.-,.-„i\,.    ,,\,r. 


I'l        Ailll     llll 


t«.  dlU 


>  iinilnriii  in  ^i 


iindcrl)  injr    |, 


the  DmIv 


III. I  .mil 


-iipcrtici.illy  unili.r  tl 
iivorauc  -,mi|i!(..  X,,    ]}y^  m 


ii'i  ."111  lolniir  hut  ii  has  ll 


M"lina\.      Tin 


ic  ,1    i-un  ,,|  ll 


!«■  ii-imI  IcihIiii 


I 


<"•"  '  l.iim-i 


"-  tX'int  IS  (jin'l 


If  viitlicr.      Xu.  )  '  •)  i, 
i-Mra....,lu.,.l,anK.>i.,r,.,.„.,||,,.,|„.,^,.,,;j 


'  «■ 


f  ina(((.s-.il,|,.  lor 


striirit.,1  th,.  sandsi 
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r.iiivvay  he  run 
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1  !iiili;-atioii 


..f  ih.   ,H,s>il,ili,i,..  i\  ..tr,.r.lnl  l.v  .,  .hi.nn.v  an.l  fireplao-  in  ,<  ...l.in  ,..,,- 
striMtol  (,M  llHKn.im.l  liy  Mr.  |.iinrs  M,  livoy. 

■///.■  s/o„r:  \„.  1224.  Thi.  is  ..  I,,,„|.  nK.liu.n  i,,  lim-Krain.,!  .  ,„„,,...■. 
^..in.l.lu.u.  ,,|  1,1,,,.  ratlur  than  nrr.n  .aM  (No.  ,<.  I'lair  |  \  i.  In  s,,,„i„n- 
It  1^  rli.ai..T  Ihan  ihr  ..ihrr  I  )ak,.,a  .....Im..,,,-,  u-t.-l  an.l  >l.u«  ~  a  .liMin.  tlv 
s|H.kl..|  or-  "|,.1.|«r  an.l  s.lf  .n.-.i  «l,i.  h  a.l.ln  m„.  1.  „,  it    a|,|Haran.  »•    ' 

I  n.l.r  Ih.   nn,  r..M..,H.  ,!,.■  m.m,..  >h.,w,  a  .1,,^.  M't  aKKr.K.n.'  nf  n.in.ral 
Krain>  av,rai;ni«  alioui    ■  5  „„„.   i„  ,|i.,„„.|,.r  an.l  .Kca>i.uiallv  r,a.  hin^i    , 
«  lani.  I.  ,  .,f  n.arlv  I  n.n,.     Tlu-  grains  ar..  iifarlv  all  .,rtl„.,laM'  in  a  >.ri.,„s|v 
.l.v..m,H-.<l  ...n.h.i.,,,.     S.all,r.-.|  grains  nl  .|„arl/  ar..  |.r.>..m  l„„  ,|,..r..  i', 
v.Tv  httl,.  plani...  lasv  frf^l,  ......nyl,  ,,,  |„.  ,|..|,.nni,„-,!  as  s,„h.     Th..  .vnii^nl- 

IMK  niall.T  1^  scaniv  a,..|  ..I  a  l-iownish  .■.■l,.nr.  Thi,  .,„n,.  i,  lallKr  .-.,  irs.T 
and  «,tl,  n,.,r..  r.mn.l,-,l  Krain,  ihan  X...  \M,\  fr..,„  „,,,r  C.l.nun  ll,,. 
'■'•nunin.K  niall.r  i>  n„t  ...nv.  ru-.l  int..  .I,|.,riti,-  „r  nn".  a.  .-.mi-.  niircraU 
as  m  thai  .Aanii.lf.  Thr  ,„m.si<.n  IcM  nin-.v,.,  ,1,,.  |,|ui,h  .asi  an,l  n.dn.v. 
a  sltKhtly  r..|-.|,.rklc,l  apiKara.,, ...  The  frif/inn  t:>t  pr.Hhi.c-s  „.,  visiM,. 
cllf.t 

Till'  phv-i.al  pnipcrlits  arc  as  lnll..\\s: 

^;'r''''«''"^":, 2 (,(>>) 

WtlKllt  ptT  (  iihu-  1.  Kit,  Ills   If  I  .2" 

l'(ire  space,  jht  cent ^ .  ,", 

Kati.i  .if  alis.)rpti.in,  pe;  cent,  (iiie  h.nir o  JJ^ 

l\M)  liiiiirs ().y,S 

•'      ••              "            "       „       ''Inw  iinniersidii i.\- 

in  V  iciKi 117 

"      "              ••            .'        ..       nnder  [)ressiire 1.24 

(■.ie(ti(i..nt  .if  salurati.in,  one  h.nir ,,  ^^^ 

"            ..            two  hdiirs (1-79 

"            ..           >li>\v  iininersiiiii ()-<J4 

>"  NaciK. „.,j^ 

CnishiiiK  >IreiiKth,  llis.  per  si),  in.,  ,irv 2(),186. 

"''t 15,6(HI- 

"              ••                  "              -.       wet  after  free/inK 17,i's2. 

Transverse  slrennlh,  Ills,  per  s(|.  in '  l,.Slt"). 

Sheariri).;  stren^;th,  Ilis.  per  s(|.  in \.2M)- 

Ldss  on  c.irniM'on,  jiranis  per  s(j.  in 0(K)8' 

Drilliiij;  fa.  t.ir,  iiini -„ 

Chiselling  fact.ir,  grains "  ^.^^^ 

The  chemic,-,l  analy.sis  confirms  the  micr.iscopic  examination  as  to  the 
small  an,o„nt  ..I  cement  which  i>  evidently  argillaceous  and  fern-.gii.ous, 
with  a  N-ery  slight  amonnt  of  carlumates.  The  high  iH>rcentage  of  ferrou. 
oxide  docs  not  .speak  well  f..r  the  colour  durabilitv  of  the  stone.  The  analy- 
sis follows: —  ' 
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I'.irli.il    iii.il\-,i-.  Ill   ihr  -.liilii.    |M.Tli.iii: 
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^^.nl  -lii.vN-  (h,  ,,,|,,||,.  ,  li.ir.ii  i.iiMir  ,,|  i|i<- 
.rn.„.„n,„.,i,M,..k.,,.,..n.N,,.ni  I  -  ..„,„.  ,«..|,||.  „u,  ,.II  ,1...  .,v..„ 
M.m.  .  .,rr  .1,1    iVMll I„    ,,x„l,„:,  „  „,  „„  .,ri,i„.,|lv  M„i>h   .v,h-. 


Ollll  k     Aki    \^     ..I      |)\K..I  \     -^VMi^iMN 


'■'■"'""■"   K'  'I...  pnvii.M^lv  .|,.-iril,.-.|  ,„■....,  uhi.l,   I   ^^,,.  .,,,,|,|.. 

v>-    .  till    hiM  .;un-  .untain.  n.,un   r.hnn,.-  i.,  ih..  .«■.  „rr. ,,.  .■  ,,|  |.,,k.,.  . 
s..Mil.t-„„.s,nthef„.,thill>.  Th.  i,,l|inun,l.,i..t„ou..n,,.vl,..ols..n,..val,:c: 

Slnnidii  C'nrk  coal  an-a  ilU.rA'aii  mir^i 

l)..«linK  rcn.nis  thr  ...-.urM,,  ■      ,   „„.        „,    •  f   |,.,,„„,,  .,^,  ,„   ,,,j^ 

'listrut  lull  I  wasiin.iMf  lol.Mrn  ..(  •;        .       ,    ,  ,,„  i  i 

,  ,  .,  .  ■■'     '       '    ■!:i\- a(ci--~i|pli' iMi-iiiun 

aloMu  thr  railvNay  from  Kockv  M.>'     t;!,..  i;,,,  ,  unUui;  ' 


iii'or'if  creek.  Alhcrln. 

Mr.Ja,m..M.|.:voyi„f„rm,„.,.;..  ,  ,  .  ,•  •  ..  ..  i  ....  soour  .,n  <  .....r,,- 
cm.knc.ar  .l-snuth...,  o.nu.ro,  ...•.;..,  :.  vu  -  .,  ..,  ,,„„..  ,.,  „...,  ,.f 
the  hi  h  nuruhan.      1  ho  format,,.,,  i>  cxp,.  .  „,;.  .,,  ,,  i,,,,,,,.  ,„  ,  ,.,,, 

.n  thuknc.^s.      I  h..  M.Mu.  is  „f  an  olive  ktcu.  c  .l„ar  a.,,1  i>  availal.lr  „,  .,uan- 


liiiilwrn  Coal  Basin. 

Numerous  expo-ures  of  Dakota  sa„<lM,„u.  an.  r..<nr<!..,li,v  Mallnrh  i„  his 
report  on  the  M.Khorn  ha>in  (Pul.lieati.m  \„.  ll.«..,f  the  C.eoloKiea!  Survey 
of  (  aiiada).  ' 

Summary     Dakota  San  1  stone. 

This  l.,rn,ation  is  known  in  Mani-nl.a  l.v  so,t.  pulvernlent  s.n.JMones 
"t  no  p,..s>l,l..  vahie  as  huil.h-nK  material.  I„  Alberta  the  forn.,.tion  is  of 
consul,  ral.le  extent  ,s(.e  page  100)  an.l  ,s  represente.l  >,y  hanl  ;;reenish 
stones  wh„-h  K,Ne  esi.lenre  of  .,riKina!l>-  p.,ssessinn  a  blue  colour.     These 

'  l-col.  Sur.  (  ,in..  Siiiii.   Ri|i,.  l'«K),  p.  I  ,i. 
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Mnm.    ,n.  I,,,nl  an.l    um^h   «i,l,   |,.,ur  uvall.mnK  <|n..Iiti,.>  l.u,    ihvv  ar,. 
"Mlul  l.„   ru„« h  .uMMru.  li..,.     Tlu-  pn.l.al.ilitv  .,1  ,|,.ir  „>..  Inr  m,.  h    n„r- 
pnM>    ra.h.r  ,ha„   ,h..  pn-vailin.,  li,,,..,.,,,...  .,(   .h.-  „,.„„,lai„..  li..  i„   ,1,, 

ar.  .lia,  .l...   ,„ay  1...  ...larrinl  in  ,I,i.k,u.»...  M.i.al.l,.  ...r  .■.„„■.,„,  wh.T.Ms 

'lu'  linuM..,,,..  uMially  .v,,,,,,-..  l„..Mi„,.  T|,..  >,..,„•>  .xa.nin...!  -l,ou  , 
I>.aMny  nt  .,Mar..  ,ra,n,  I,,,,  ,,  U,-^,  ;,„„„„„  „,  ,,,.|,„,„.  ,.,„,  ,,^,^^  ,.^.^^^_ 
.na.u.u>.an  „nn.ral>  „,  an  ah.n-.l  rnn.liti,,,,.  Tl...  s,.,„,>  ar..  .„,„„..■.  with 
•'  l"^^^  l>".-,.  V.  riu-  .•..,„..„, iMK  n.a.l.T  is  ar«illa.vn„.  rallur  than  .•aI.an.,M.s 
2  -M  >..nu.  .a...  i,  i.  ,-a,h..r  .r..u.  .  TU-  f„„,-  .,.„„.  ,,s,..,l  ar.  aliK.  i„ 
tl.nr  plu-i.al  ,M„,..rlu>,  ,.,•„  ,h..v  a,v  all  har.l,  „M,,h,  ,„irlv  s,n,„u  an.i  „f 
..-p..n.Mv.  .\.v.r.lKl..nu.r.M>.uMM.|.ral,I.Mli,W„.vi„, I,..  .,,..,),,,,,. 
^\.'""  ."-"MMrr.|  vM,h  „„..  an..,lu.r.  Vlu-y  all  aKr.v  i„  p,„M.»inu  ..  I..w  p.w.r 
"t  r..>,Man...  ,.,  In,,,  ,,,i„„  ,.  j,,.,;,.,,,,,  ,,^.  _,  ,,„,,^„.i^,„,  „f  ,„„,,„•.„  ^.^. 
(cc<iiili;    ■')  III  raili   iii-laii.c. 

'Hu.  asvraur  .,1  ,|„.  .hi..!  plu  -.i,al  pr.,p..ni,.s  ul  4  m.mus  is  Kixvn  LHuw:- 

Spit  itic  );ra\ii\ 

WiiKJiI  per  ciihic  |',,.,t,  I|,> 

I'orc  space,  per  cciil 

CocI'Ik  iciil  ><(  saliiralicn 

Crii^liiin;  -iniiKlli,  lii>.  per  s(|.  in.,  dry 

\>cl 

\M'I  aft.T  I'rcc/ini; 
I  r,ii!.-\(r~f  slrtnuili,  ||,>.  |„.,- ^,|    j„ 

Slicaiin^     Ifii.mli.  11,,.  p,.,-  M|.  in.,  i  .<  (,iilyl.  .  .... 

i>rillinK  laiiur.  iiini. 

(liiMllinu  lactur.  ur.im-.. 


2-701 
l.S'>-4.? 
.^  •  4,? 
0'»2.=; 
l<).W2- 
l.S.')14- 
14.,^,S4- 
-M4")- 
i.l'X)- 
12    1 


(d/i ;;/(///.    .  \  I  III- rill. 


HI  I  \.\  RIM.K   lORM.MIov. 
('i<i)\\-\i  ■,{   .\ki  \. 


''"■     •^"'-""     ^''■'■'■''^     '""""i I      111.-     H.IIV     kiv,.,-    MTl.-s    ...T 


fMllii.ll.cj  ll.i,kn,.„  ,,|   _),(M|(|  I,.,.,   ii,  , 


III-   Id  .111 


If  (  rou-noi  (,,,||    ||,.|,|:  ii   ,,\,.,|i,.,   ,1„, 
>">(<l   in    ihi-  rcyicii. 


D.lU.^I,,    -.iihIm,,!,..,   .,,1,1    i,„l, ;,!,.,    ,1„.    |,,,,.M    .,,-.,,,    ,.^|„ 

11-  i.'MiMii,,,,  I,  ,1...  ,ii,..,i  ,„  ,.„„.i„i,„ .,,  ..,„  ii,i„.,„i„i:,;.;i  ■:;;,„;:;:;;;;:, 
M'l,  M,,,.  I  .■,,.,1  ..,„„.  ,„  ,„-  ,„.  ,„,,.  r,,.,  ,,,,^.  .„  „„^  ^,,,..,.^  ,^^,,.,_,  ^1^^  ,^_^^^ _ 

'"■'    ',.    '  ';'"-'"■'    ■>,„„„, ,n„    ,„„l    ,„,„pv     ,,   ..HH,!,,,,!,!,.   .,r..,    in    ,|„. 
-■-.ml,,,,     ...,...,„,,,,,„,  ,,.^,„„,„^„„„,,,    „,,,„i^.,.,^,.,.„„^^ 

,^'V        "","   ''•"'"■'."^'■'■''■•"— '^""'"nnali.,,,  „„-l,nil,|i,i,  MniH.a.Ml 
liiiK-  W.I-  I.Minci  ,,t  ,1-  p.>-il,ili,i,.,. 

I-..-'  ..I  |1h;  .,.u„  nt  (  nin,,..,,  ,1,..  I,.,-,.  .,,  ,1,,  |.,n„..,i.„,  i.,  ..,,„,....,  („  ,, 

"'■;'■' ' -'^ ';;">'^i'-    11— <"".i>  M.I,., hi„.i....,,H.„,.i  „,„',,  i.,i,„,., 

'     '  •'  r.,n^>.ln..l.l..  ,|n.,n„iv  ,.,,,1,1  1„.  .,l„ain,.l  in  ,l,i„  nv,,„,^nlar  l,l,„  I,- 


'.  '.>>.  ■ 


^simmirw^j^m^^'  ^@^39 
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riif  f, 


hiMli.iMcicf,,!  111,.  |„.,K  (i.^isr,,.  i-M.r  i.\,.,l 

yV>W.;    \.,.    I.^s,..     A   t,n...,r.,i„...|,    .nxi.l,,    I,,,,.!,,,,,,,!    ,.„„Im„„.. 

>l...wm.    mu.h   „.„■..   „„.,.„,    .1,..  .,„Mi,u.n,    ,...„„.      Ih.-   m,,,,,-  • 

..nli.u.  nn,  ,..,,,,,,,,.,,,..  I... ko,,...,,.U, ,,,.,,..,„.,„„       ;     '"'^'^ 

<)llur>,.,n|.l,.s,,n.  l..>>|.„nin.,l,.I.H..I  ..r..  .nl,,,-. 


<Mli  .ilri  >ii- 


Sinliiirl.  Mlicrlii. 


Al-uut    M,nl..w..M  „lS..„,Mu.|M.„i,„M„MlM.  (n.v.„..„    ,;„..  j,    ,„„,,, 

.•xi.n>un..      ..,,    .,„.lM„n..    .hi.h    pn.l v    l,..|,„„.    ,„    ,„.   .-  ,.. 

Mo„...„,     Hr,MnvlMnin.w.n,l,in-l....M...lin,lu  ,,,.„ 

"^^t"  "'''■'''■■'■"■■''    ''''■^■'■"'■'^•'^^        in,ln.k..,'l,..,L 

'/•//.•  .v/<"/,v   \n.    1S7_'.       (J„i,..  ,1„.  sHIic  IV,,..  ul   .,.„,..    „   \,,     ,  .S-,  |„„      f 

............,-,,,,,,.,,..,,.,.„„. nr ,,,,.,  .ii,H...,  ,,„:;::;,. '.:::';^ 

' '  -  'l-K  ■  i.^  n,m.  ,n  .l,„„„.|..,-  „,,,k,  „,,  ,,,.,„„  „„,..„,i^,|  _,, 
....-Ur.n..,,,.,.,.n,,u...„,..i^^^ 


.nice 

I  .1-  l(lil~|i.ir. 

I  i-  ri.|,ili\cl\  Mil, ill  ill  .iiiioiint 


M.nu.  .,1  ,li..M.  ,,r,.  M.l(i,i..,i,|y  ln.>l,  „.  1...  .K.„nii..K  .LKriimu., 

n,..u,.v ..Mil... ,,,.,.. .,p.,,,„  ..i.ii,u..-,.i  .1,,.; 

":.'*""■""■""■      "V'""'-l--'-^<— i-.l-.m..r,i„,MV....Ii..r 
•"■'"  ll'«'  av.raK,.  s..i.|>ln,u.  ,,1   i|„.  |'..,k.-,,.u„  l„r..i,,ii,„i 


i|)i)(i  loriii.iiiiiji. 
Mii.K   Kivi  i<  Ahi.a. 


Coiiiis.   Allifild. 


S,i,i,|M,„H..  an-  ,.x,,.,s..,i  in  ,|„.  vilUv  ,,1  ,|,..  MMk  ,„,,  „„,  ;„  ^„.. 
;-'l.-.>     -...ir     111..     All...r,..-M,„i,..„,.     ,„„.,„,,.,,,      ,  „,     ,,„,,„„     ,  J         , 

:;T:7'r7;''''''''''i'''''''^'^'''"'  a- ■''-.-■.-■, iniii..K..,„.i:. 

,  1    •     1         ,  ,  .  ki\(>     .1     lull     ,11(01111        II  lis    ICL'lDIl 

ir^r'"'"'^- —"—I '■■>-■ -I... i.,..iii,i,.., „„....,„,,.,„,,  i„„,i,,x:; 


I'..   D.uvx.ii  >i,.M.s  ihai   M......  „t   ,1,..,..  .,.,i.M.„i..s  11,,, V 

.M.ir\    KiMi-  M  ri(.-,. 


Tlllllll^     III      III,.     S| 


111,.    I,,..,     iiHl    „„.M    a.a.,>il,l..  ..x,...M.r,.   .,1    ih....   .„,„|m.,„...    „   i„    a 

■,;■"" ":  '";"•':•"  ^"'•:"'  ""■  I'-  i"— iMuiv  .„iiii  ,„  II,..  I,.,,.,,,,.,,  ,„.. 

(    .....s   Willi    II,..   ,.„,..|i,„    ,,„,„,, i,,.,    ,„    ,,„„,,i,^„       .,.,, 

';7 -'--""■••Kui"- -"Mnu..!.....,"     <>..    111,.,  „„..,|,„„  .,,,.„:. 

>    a..v>.il,|..  ,.„„.„„,.     ,  „,..,,,  ,,,,,„,,,,,  .,„.|,„„„.,  j^ 

fouiHl  II  .hMi.iih  I,.  ..1,1,111,  a  .•.mvc.yaii.v  ...  ,1...  (-...a-lia,,   l.„alilv  an.l  ..v- 


'<i'."i    sur.  (  all.,  n. ,..   Km,-,...  (.,     n    ,,    ; 


;>„!    ■.■■.!..'-.  HT"rti».>-*-# 'J •.vLri..-^;v-.   '.»,'•'■  '•*i.'>a^-»i 
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ainincd  iii>ti;i(l  the  cxpoMtro  in  Monl.iii.i  which,  as  far  as  I  hav<' lucii  al)li' 
to  a-ccrlain,  .in-  prtciM'lv  similar  in  tlu'ir  nciuTal  fcaturi-s  and  (IdubtKss  will 
sirvf  i(|uall\  wtli  Ki  ilhistraU'  tin-  formation  for  our  prcscni  |)iirpost's. 
As  alrc,i(l\  stated,  tlio  lociilitiis,  of  occurrence  are  mimerous  and  may  he 
found  in  Dr.  Daw -on'--  report  («/>.  (/7.i. 

The  "kuins  of  Jerusalem"  extend  for  nearly  a  mile  aloni;  a  deep  valley 
which  at  thi>  point  presents  steep  scarped  <  liffs  for  the  upper  Si)  feet,  where 
tile  -and-.loMe>  ,ire  exp<ised,  more  p.irticularK  on  tile  north  side.  Meneath 
the  sand-tone  the  v.illev  is  cut  in  tile  I'ierre  siiales  iCLin^ett  formation) 
and  presents  more  slopini;  l),inlvs  to  the  l)ottoni  In  .i  s;eiieral  way  it  in.iy  he 
s,iid  th.it  tiiese  s.md-tono  ,ire  thin-l)e(lded.  M)ft  and  i;re\  ,  with  a  tendency 
to  weatiier  yellow.  Wliere  fresh  scarped  the  thin  lieddtni;  is  less  jxrceptihle 
and  stone  of  con-ider.ihle  thickness  niii;ht  Ik-  obtained.  The  thin  hefldin^ 
seenis  to  he  empha-i/ed  hy  wcatherinii  >iiid  in  consequence  it  mi^;ht  he 
coiuiudid  til. 11  >toneol  ure.iter  coherence  would  he  found  if  tile  outer  surface 
were  removed,  '{"he  l)eds  are  so  vari.ihle  til. if  .i  detailed  se(  tion  will  not 
a()ply  tiiroiiv;itout  the  exposure.  \e\-erllule».  the  section  uisen  helow  is 
departed  from  oiiK  in  det.iil,  .md  it  .it  li  .i-l  in<lic.ite>  ,ill  the  t\pe-  of  -tone 
ol)ser\ed  .ijoni;  tlie  ocarpmenl. 

10-1,S  ft.     Soft  sindstone-.      Mostix   tliin-hedded  ,iiid  \  .iri.ii)le.     Where 
freshi\      -c.irped.     .ipp.uentlv      thicker.      i;x|)o-e(l     -tone     (1.i<>()). 
Stone  horn  .1  more  prote(  led  position  i\V)\l. 
10-1.^  It.     Sh.ile  witli  ii.ird  iiodul.ir  concretions. 

5  It.     Soft  s.mdstones  in  ',)e<ls  up  to  .i  fool  tliick.      The  fre-h  stone  is 
.urexisli.   I)ut   \cllow  /ones  of  oxid.itioii  are  found  on   .ill  luddiiij; 
and  joint    pl.ines   ( 1,<<>2). 
—     'I'hin  sand-tones  with  an  incre.i-ini;  .inimmt  of  -li.ile. 
Sy-tematic  joint-  .U'e  not   well  de\('lo|)ed  and   lliere  is  no  evidence  of 
jointinu  ol  the  exec-  .i\c  n.iture  tli.ii  wduld  pre\-enl  (|u.irr\  ini;. 

.At  .1  s<inie\\li.it  lii.nher  le\il  lli.ui  the  .il)o\i'  section,  some  stone  is 
exposed  in  iittii-  hiittes  hetv\eeii  this  point  .md  tile  JMumd.irx.  It  occurs 
in  iieds  up  to  a  foot  tiiiik  inlerstratitied  witli  imicli  thin  m.iteri.ii.  Tlic 
stone  i-.  h.ird  .md  priseiit-  no  pos^ihilities  (l.^O.^i. 

In  con |(-(>  near  tlie  l)oiui(l.u\-.prol).il)K  .it  .l  lower  level  th.m  the"Kiiiii-", 
a  hard  llint\'  Nindstone  interslr.ititied  with  -li.di'  crops  out  .it  .i  mmiiier  of 
points:  it  is  of  no  po->ihle  use. 

No  .It tempt  li.i-  e\er  heeii  in.ide  to  ([iLirry  .m\  of  tlu'se  >loi'i>  on  eitlier 
side  <if  the  lioinidaiv.  A>  f.ir  .is  I  liave  olir-erved  tiiere  .ire  no  iicd-  of  sul'ti- 
cieiit  coliereiice  to  justify  such  .i  venture.  It  is  of  (onrse  pos-ihle  that  a 
sy>lemati<-  ex.miiii.ition  of  all  the  oiittrops  mi);iit  ri-ult  in  tlie  discovery  of 
more  \alliahle  materi.il  hut  -in  li  .in  in\e-lii;.ition  is  hcNoiid  tlie  -cope  of 
the  present  work. 

Tlir  stoiir:  \o.  l.^'^O.     Asoft.  lii;lit  >  iliow  ish-^re\ ,  I'lne-Kr.iined  s.iiuhtone 

'•■I  j>f''r--(I-  .iVtit  '•iliuloUr  ti.itliic.      'i  hi'  iciiu'n !  1!!,;;  ni.iiicr  i.-  dchricm  ,ind  of  a 
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caIrnrc.ous  a„n,K.>i,i„„.     Thi.   s,,.,,.   is   liKln.r   i„   ...luur,    K.,   ^..l|,.„is., 
and  s<,nuvvl,a.  l.anlor  than  ,1,.  U.s  ,.,v„o>..,|  .unn-  .l.^.-rilK.!  L.-lou       n,,: 
harrl.nin^  ,.„  ..xpcsuro  inrr..as,.>  ,!.,■  „.,ssil,ili,v    nf  „.i„,   ,1,,  ,„,„,,i,|  ,„, 
stnirtiiral  piirposo, 

lia\e  Utile  <),-  lui  linu'  -n  the  (cnuiiiiiii;  matitr. 

No.  1,W.  AKnrni>h-,r.v.m..,liu.M.u(i,u-.rai,,...|,,,n,l>,un.n,l,;nm.. 
nU'.l  stnuMur..  an.  w„h  a  .al.ar..,,,,.  ,.,„..„,.  |,  i.  „„„  h  hanl.T  ,1,.,,  ,h.. 
s  n,u.s.lc.srnlH.,l  al.ov..an.l  n.i.h,  |...  ,,,,,  ,,„„„,,,  ^  ,  ,^„  j,^ 

ol  (KTUrrciia'  is  not  la\<niralili-. 


.11 
I  ■I 


1U)|SS|;V.\IN  SANDSK-M.. 

Ti  Kill:  MniM  \iN  Ahi  \. 

^•'■'''^''"H-  m'^"  or  1.SS  sui.al.1..  tor  In.il.li,,^  nut.rop,  ,.,  vari.u,.  pl... .. 
•'loM«  tin.  hasr  ,.f  I  „rtl..  „„,uinain  i„  MKnh.rn  Mani,,,!,.,  T|,,  ,  j,i..f 
locations  are  south  of  Hoissevain.  NinKa  an.l  I  Vlurain...  wlu,,.  ,!„•  -.,.1. 
appears  ,n  raunes  an.l  hillsi.les.  The  .ornM.ion  i.  ,hi„  an.l  x  arial.l..  "an.l 
Jloes  not  sei-m  to  I,,-  ...ntnuKms  hut  rath.T  to  ...vur  in  ,no,v  or  I.-.  ,  ^ten-ive 
enses  vvhuh  appear  an.l  .Hsapp.-ar  at  an  l-ori.on  whieh  Dowiin.  pla.v,  at 
the  liase  ot  the  hKiiitie  Tertiary  I  F-ox  Hill)'. 

My  own   observation.,   in    the   tK.|,|   i„,|i.,„..  ,,        ,i,i.,„    ,„.,^^,  , 

M.1IU..O.I   u,,,  ,,,a„ah  of  Tvrn.||.     Whii..  of  inter..,  ;.o,..,ieallv.  th..    ve 
hon...n  ..I   the  I.e.ls  matters  little  f..r  th.-  purpos..  of  ,his  r..pnr,.      IVo- 
vMonalK  ,  I  am  plaonj;  the  san.ist.mes  in  th.-  \  i^ht  tVeta.vous  a.  in.li.  a,..,l 

''■'...  stone  is  a  fair  .,uali,>  of  ..n.l.ton..  uhieh.  in  a  r.^uion  ,levoi,l  of 
otluT  !nnl,hn,  st..n..s,  .l.^.-rv...!  .u„.„,i„„.  I,  h,,  ,,,.,„  ,„„,,„,.,,.,  ^^..^^^ 
M..V..S.  m  Mo.ssevam  an.l  .\in,a  l.ut  in  re.-,.nt  y.ars  no„..  has  Ikvm  Muarri,,! 
I  I'-  ..ssafon  .,1  pro.h,.  tion  is  in  p.,rt  -hie  to  the  .-.Mup.tition  .,f  o.h.r  l.uil.i- 
n.U  nufnals  an.  m  part  to  th..  hrok.n  .hara-fr  ..f  ,h..  s-,one  an-l  the  h.a  vv 
ov.rhunKn  whuh  is  ..nn.unt.  r...l  ..v.r  many  ..f  the  out.r..ps.  I,  mu~t  l,e 
rememhe.  .,,  !,.nvev.-r,  that  „.,  .,nanyin«  .,n  a  lar,.-  ..ale  has  1...,.,  a„.  „„„..,. 
an.l  that  (he  st..ne  hilh.rlo  ..l.taiii..!  i.  Mirfa.v  mat.rial  ,.nlv. 

The  f.,llowinK  Lualioiis  whirl,  w.r.-  Nisit.'.l  ar.-  arr..nK,..l  in  or,l..r  fr,  n, 
casi  1.,  W.St  an.l  will  he  furlluT  .l.s.rih.-.i  lal.r:    - 

.lolin  Ilawkins.-Seeli..n  2.  l,.\ui~liip  .^.  ranye  1<>  ursi 
James  Shan  n.-n.    -West  h.lf  of  s..  lio„  .U,  t.,wnship  2,'  ran^o  V)  w.st 
\i  ham  Shannon.      Has,  half  .,f  secti..n  .U.  ,.,wnship  2,  ran^e  V>  .e.t' 
I  Her  K.,hmson.     \.,rth  half  of  s.eti.,n  7.  t.-wnship  .^  range  19  west.' 
'■"H,i.  .-„,.  ( ,,„ ,  \„„  ,<,..,   ^.„,  ^^.  1^  ,1111^ 
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Arrhil,,|,l  Sn.i,h.^-\\Vs,  half  ,.f  sc.-.i.,.,  IS,  „.„,,.hi„  A,  ran,..  |g  west 
<  -n  Rol..„.,n,      Nor,h  l.alf  of  s..tion  12,  .nun.hi,,  .,,  rj,.    ,,  l^ 

John  S  on,.     Sou.h  half  of  sccion   1,.  ,oun>hip  .,  ran,!;.  2..      .     " 
;•  "V,  '^""  •^•'•-     '-<'"th  half  of  section  10,  ,own>hip  .^.  ran,e  20  wes 
"west     ■  •■"'""'  'luarter  of  ....ion  7,  .oln.hi,.  .'.  ran^c  20 

Tlu.nias  V\ils„„.     Section  5,  township  3.  ranjre  21  west 
W.lhan,    S.ea.hnan..    Southeast    r|„arter   of   section    22.    township    2 
raiiRe  2,?  west.  'h  inp    ^, 

John    Rutherfonl.-Southeast    cptarter    of    se.tion     15.    township     > 
ranjje  2.<  west.  '      "' 

Information   receive,!   from   well   l.orers  in    Hoissevain   and    Deloriine 
.u.trnn.e  ,s  local,  as  a  well  on  one  property  mav  encounter  the  stone  while 


Boissmiiv.     Alexander  OWeill. 

Well  at  Boisse.vain.-14()-l.S0  feet  day;  20  ft.  shale,  soft  above,  harder 

Well  two  utiles  north  of  Whitewater.  -^00  f.et  dav;  «0  fc.,  shale  with 

nam  sandy  layers. 
Well  four  miles  sou'th  of  Whitewater.-6()  feet  soil;  shale 
Well    hve   nt.les   northeast   of   Hoissevain   an.l    northwest   of   .\in.a  _ 

yo  feet  soil;  shale.  mm^.i. 

Well  on  section  20,  2.  19.-,<8  feet  soil;  hanl  shale 
No  sandstone  luund  in  any  well  sunk  ne  ir  B  .issevain. 

Peloraine.     J.   /,'.  /,,.  li,irr,„i. 

north^'mllle't'd"'"'-     "'  '"V'"'"     ''"'^ ''"■'^^  '^  ^"^' ^^  "--"^  "- 

n       h  and  the   shale  ,.  near  surface);    200  feet,  hard    shale.     This  shale  is 

^auljo  d-sappear  al.ou,    ,4  miles  n<.,h  and  a  •'soapstone"  oc.  urs  ...C^ 

Wells  two  miles  sou.h.     The  hard  upper  shal..  is  said  to  he  absent  and 
the     soapstone     comes  to  the  surface 

shalcv^'"  ■"  ^^''"^'^^ ■'"■'■•     ^"  f-  •'•■if^    ^<'  f-  -ft  shale;    105  ft.  hard 

Well   on   section   22,  township  2.  ran^.e  2,?  west.     40  ft.  drift-    t,  in 

reddish  sandstone;    soft  jjreasv   shales. 

Well  on  section  10,  township  2.  nin^-e  2,?  west.     San,l.,tone  at  .^8  feet 
"'•11   on   section   n,    township    ?     ranee   2'   wst      ^,,,1  ,  i 

X2  feel  of  soil.  '  Saiulstone    un.ler 

Well  on  northwest  f,uarter  of  alKAe.-San.lstone  under  40  feet  of  soil. 


I'l  \ri:  XXMII 


Boissev.iiii  samlstoru'.     John  ll.iwkins'  (iiiariy,  Uoisscvain,  Man. 
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OthiT  Wflls  arc  nuMitiotud  l)y  Dowlin^  in  the  r»i)ort  alriady  (itod. 
SandsloiU'  is  of  infri'(|ucnt  occiirn'Mcc'  in  wells  and  ciTt.iinly  appears  only 
around  tlii'  liasc  of  the  mountain  in  is<  ;  '(■<!  lenses.  The  hard  >hale  of  the 
well  borers  is  prilialily  the  Odanah  .ind  tile  "soapstone"  i-  the  MiilwixKl. 
It  would  appear  that  the  Od.uiah  fails  and  tin-  Millwood  conies  to  tile  sur- 
face both  north  and  south  of  Deloraine. 

More  detailed   ia'coiints  of   the   indisidnal   projiertie-.   follows. 

John  Hau'kius,  Si-dion  _',  t'ounsliif^  .i,  Knii'^r  I')  West. 

One  ot  the  best  ex|M)siire-  in  the  dislri(  I  is  ^een  r)n  the  south  sidi>  of 
this  property  close  to  the  point  where  the  roail  crosses  a  deep  r.nine.  About 
20  ft-et  of  sandstones  are  exjxtsed  in  layers  up  to  ,^  f>'el  thick,  but  with  thin- 
ner material  in  places.  The  joints  are  irregular  and  the  stone  is  much  frac- 
tured on  the  surface  but  K'ood  buildini;  blocks  lould  e.isily  be  obtained 
I  Plate  XXXlll ).  The  stcne  is  e<iual  to  it  not  better  than  the  best  obt. lined 
near  Hoissev.iin  and  it  seems  to  ha\i'  j^ood  weatherinn  (|ualities  judninj; 
from  the  condition  of  the  material  on  liie  old  dump.  .\  lar^;e  amount  of 
stone  <-ould  be  obtained  befori'  the  o\  erburden  would  be  e\ci'ssi\f.  nuarr\-- 
injj  on  a  small  scale  was  attem|)ted  here  and  the  outi)Ut  w,i>  used  for  houses 
in  Boissevain. 

The  stone:  No.  1194  A  hard,  dark  j;reenish-Krey  sandstone  of  line 
urain  with  a  calcareous  cement:  its  structiirt'  is  not  essentially  different 
from  that  of  No.  1187  from  ne.ir  Hoissi'\,iin  but  it  is  consider.ibly  harder 
and  would  be  more  ditViciilt  to  work.  This  sione  .ipproaches  the  vcreenish 
Dakota  sandstones  from  the  foothill.^  in  colour  and  hardness. 

James  Shannon,  West  half  Set  lion  .?7,  lim'nshij)  2,  Ran'j^r  l'>  Wt'st. 

On  the  southeast  corner  of  thi^  property  a  die|)  ra\  ine  cro'^-es  in  a  north- 
west direction.  Forty  feet  below  the  general  le\el  is  an  ixposure  of  soft 
shale  with  layers  of  greenish  sand  reseinblini;  that  at  Taylor's  farm  described 
further  on.  Farther  down  the  ravine,  i.e.,  northwest,  loose  blocks  of  s.iiid- 
stone  are  found  on  the  hillside  at  a  higher  le\el  than  the  sandy  layers  re- 
ferred to  al)o\e.  This  stone  is  laniin.ited  ,ind  prom  to  part  into  thin 
material.  As  far  as  can  be  ascertained  thtre  is  no  promise  of  pnxluction 
on  this  section  although  it  adjoins  the  \(r\'  f,i\(iiir.ii)K:  location  on  H.iw- 
kins'   |>roperty. 

The  stone:  No.  119.?. — This  examiili'  is  entirely  oxidized  to  a  rid  colour 
and  gives  little  indication  of  the  original  ch.ir.icter  of  the  stone. 

William  Shannon,  East  half  Seition  34,   To'unship  _',  Range  10  West. 


Stone  similar  to  the  a:>o\-e  outcrops  on  the  o()p()site  side  of  the  ravine 
on  this  property. 
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/•*,  KM„,.„.   s..„l.  ,,.,lf  .s,„i„  7.   /■„,„,,„>  ,,.   «„„^„   „   „,,„ 

'?'.:";;:;;■  wl,;;;,:'::;,::r"T, "'■ "  ■ '""■«  •'- 

A,,l„u.l  .v„„„,,  nv.«  ;,„;,  .sv,„v,„  „,  -,■„,„,;„>  ,,,  /,„„,,,  „  ,„,„ 

r'9''-"'--="-'-=--       ' 

un<„„|„rmal,le  with  it.     On  thr  .„„«,sih.    i,l..   ,1,     "'""■'    •""'  ^•^""'  "'  '«' 

I:*  :™i:n:;:i;ii':i;t-;-^  - - • ««.i.  t 

™f  ;;r;:,:;:;„j;t,,tr::;:;?;r''V;r™;;:; -. -'■'" 

and  brown  and  can  s.arci'lv  !>.■  l.r,.L-..„  ,        i        i  ^'■""•(l  \vU„\k,  grirn 

-   the  pianos  of  s.raiml'ail:  '"  ^'  '""''  ^'"■'"•"""'  ^^""•""  — ''•« 

P'....,.»ll,  1,„,,„,„.,|  ,„„  ,^,,  „„  „,.„,  ^„_,  ^„^.^,,,^^^     ^^_^_^^  ^^^^^|^.^..-.r. 
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d(>ul)tl(-s>  Ih'  iiht. lined  lien'  l>ut  tlu'  lii»  would  lie  (iiit  iif  ,dl  |it<i|>iirliiin  to  llit' 
\alii.il)lc  stoiM- 

\  lilllf  l.irtluT  Mortli  on  llif  >.inic  liill>iilc  .1  mm  li  nion-  ptiinii^ini;  i|ii.irr\' 
luiN  Ikc'11  o;m  lud.  I'lic  >Iri|i|)in);  dot  >  not  cxi  cnl  ,<  fiil  .ind  tin-  iindt-rlyiiiK 
stone  i>  more  ;«oli(l  and  lirlltT  lii'dded.  I  In-  l,i\ir»  an-  ol  xari.iMc  lliiik- 
lif~^  liii!  >tonr  to  nuMMirc  one  I'cMit  roiiM  lie  ohl  liricil.  Xirlii  ,d  joinN  arc 
iUMiurou>.  The  nfiuT.d  ipiM-aratK  (■  c.l  ilic  Ian  i-  llial  ol  a  lua\  il\  b- 
lint  lii.ilih'  >.ind->loii('  nuicl)  cnt  li\'  Mtliral  juiiit^  and  willi  a  liiidim 
s[)lii  on  till-  liiddiny  |il.nu>.  ( )nc  i^  inc  lin(<l  lo  In  lii\i-  iliai  Ixi  i<r  1n.1i.  ..il 
is  to  l>c  proi  nied  .i\v.i\  troni  tin-  /one  of  ~iirl.iic  .iltir.ition.  Tlu-  -tone  lure 
i>  liftltr  tli.in  in  SmiihV  (|n,irr\'  .ind  it  i-  -i^nitii.mt  ili.it  tin-  opcnini;  i^  .it 

,1     |i.\MT     Icvil. 

'//((•  stone:  No.  11,S7.  Tlii*  cx.nnplc  li.i-  ln<  11  ~(l((  trd  lor  lull  (K  ~(  rip- 
tioii  .1^  lypic.il  of  .4  L;ood  avcrani-  Moi>M\.iin  >.ind~loiU'.  It  i- a  niiilinm- 
ci.iiiifd,  ^rct  iii-li-(.;ri\  -.mdstoiu'  with  coiisid  r.iiilc  v  Miiilil.iinf  lo  -niiic  ol 
till'  I  )akot.i  >,ind>t<im-s  of  the  footliilts  1  No.  1.  I'l.itt-  lA'i.  Iaiii  in  ilic  Ii.iikI 
sptcinicn  il  >lio\\>  ,1  Kk  k  of  iiniformit\'  of  ^;r.(in.  .i>  .1  di-tini  1  rndiiH»  w  itii 
l.ixtr^  of  dilYirint  co.irx  ttc-s  a|)pf.ir>.  Tlic  ■-urf.ici-  ilrc»i'~  -inootli  .inri 
slio\\>  ^;li-t(•nin^  tl.iko  of  while  inic.i  .ind  cl.irk  ^pei  k-  ol  IiI.k  k  inii.i.  .lUo 
niiini Ti.ii^  iii.ill  d.irk  lirown  dot-  whiih  .ire  proli.ilpK  due  to  lln'  oxid.ilion 
of  t'liK'b'  dis-emiiialed  i)\rite.  I'nder  tlu'  niii  ro-cope  the  .i.ir.iye  <ii,imeter 
of  the  tn.iin  eonstitilfnt  grains  i-  .ihout  1  mm.  'rhe-.e  ^r.iins  eoii>ist 
ol  (|iiartz.  orthoclase,  j)lav;io(la>e,  mica,  ,ind  indelerniin,il)le  in.iMcr.  The 
matrix  is  .ihnndant  and  seems  to  lie  made  U|)  1  ntircK'  of  (  r\  st.illiiie  c.iK  ite. 

I  Uder  the  lorrosion  test  the  -nrl.ice  i>  -li^htK'  roii<.;hened  and  a  distinct 
chan)ic  of  colour  is  ol)ser\eil:  the  pepper>'  elfect  due  to  the  lil.ick  mica  is 
iiu  riM-.ed  lint  th»'  nener.il  colour  is  distinctly  more  yellow  th.in  in  the  im- 
tre.ited  stone.  'I'his  same  chan)it'  w.is  oliserved  in  the  s|H'cimens  snlijectcd 
to  wettiii)i  and  dryinj;  in  the  porosity  tests  and  also  in  the  casi  of  the  frozen 

CllllC. 

riu'  physical  properties  are  as  lollows: — 

Specific  v;ra\  ity 2   71 

Weight  per  cnliic  foot.  His 1  .s,*<  ■  (1.?.? 

Pore  -pace,  jut  cent (1   I  2 

K.itio  of  ali.-><irption.  piT  (eiit,  one  hour .'   '4.^ 

y.                   „                    .,           two  .loiirs  .'  ■()(> 

„                   „                   ..          slow  immersion '    l(i 

„                  „                  „          in  x.iciio .'  •■^K' 

tinder  pressure  2    1li.^ 

("•lefricfetu  of  saturation,  one  hour  i*H4 

.,                       .               twii  hoiir> I)8,S 

„              slow  immersion ti<M 

„                      „              in  vacuo   t'M 
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I--  1^.  Clu,.„l,ers,  South  l.alf  SMion  W.  T„,„,,„pS.  R,u„.     ■,  HV./. 

tH...„.nu„u.n  if ;    ;     ;        """'      """^   ■'  '"■■•''"'"-.■  ..v..rl„.nh.n    would 
.l.Mrih..  .!,,'";  '.«■.-„,„.. .n.  .arriod  far.      I).nvl:n.  u,p.  nf.) 

an.l  imvul  .r  1  v Ir       ,  '   V    '"       ^  '■"^"•^^-^'■^"""l  -and  in  fal.so  hrds 

-'--i.i-k«;,;;ii^:,r:""'^'"""'  •"••  ••^^"•^^  ""•'  <— ^  i"  whi.-h  an. 
in  .j:::,:;:::;:  ;,;:■  :;';';'t;:'m  'l^.t  .r  *•'  ^"'"  '■'"■" "--  •'- 

urcd;  '^''-       '  "'    following  s«  lion  wa>  inca.s- 
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1  It.      -^oft  rid  -  Mul. 

Ill  in.      I  liiii-iii'dili  <l  Iri.iliii'  >>,iii(|-<tutii'. 
.<   It.      l..iiMili.it(  (I      uliUliinr,   l,iiil\    <i>hir<'iil   Ixil    willi   .1   Ii'DiIiiua    In 
split  .11  .iii\    l(  vii  1 1  JSH.. 

Jt)iiit--  iiil  tin-  Inriii.iliiiii  ,il  .ilioiil  \  .<.^  I!.  .111(1  iiimuTiiii-  iinnul.ir 
crai  k-  .iri-  |)ii-iiit.  Nriiuw  >kiii>  iMtiii  "ii  ilu-  luiiii  I.111-.  The  jcnv  r 
stoilr  i>  priilMJijy  .i-  i;(mh1  ,i>  ,my  -it  11  litil  tin-  i  uri<iil  jnii  ul  llu  ..ntiru|i  i-. 
>urii  ili.it  no  xcry  (kliniir  nin.irk'.  .ire  w.itT.iiiicij. 

7//I'  \loiif:  \<i,  n.SS.  rhi>  -.liiMi  i^  111  ilir  .inn-  ui  nrr.il  I\|h  .1-  \ii. 
1187  ;  it  i>  xiftcr.  ■^liyiilK  1  n.ir^ti  in  yr.iiii.  ,<nc|  ni(iii-  i.iniin.iird  I'lit  -p<  t  i- 
iiicn  i>  Ii.kIK  Wf.illiirtd.  willi  drip  \cliciw  -l.iiniiii;  on  ijic  -iirl.Kt-  .iiiij  .di>fin 
(Trt..!n  of  the  pl.iniN  ol  -.tr.itilit  .iiion  It  inii^i  In  n  im  inlirnd  lii.ii  ilii^  i» 
-iirf.K  (■  >ionc. 

Ihi'.\nld  Taylor,  Xorllutist  ijtiiirtct  Sirtimi  7,  T"\nsliil>  .<.  Rnif^i'  2i)  \\\st. 

Till'  lApo^iirc  here  i-  ol  lilllc  iiilin-^l  Ironi  llu-  pn -ciil  point  ol  \  iru 
l>ut  it  i^  wortin-  of  dtl.iilcd  >tn<ly  k' olo^ic.ilK  .  I  lie  m(  lion  «lio\\-  -omc 
Kritni--li  -.md  vtt\  ^intil.ir  !•  ill. it  of  llii  oilur  loi-.iiion-.  Nut  il  i-  ini\td  with 
il.iy,  .rumpled  in  .1  pti  uli.ir  in.iniii  r.  .nid  .ippi-.ir-  lo  (.;r,id.ilc  iip\\.ird«  into 
.111  omtK  ini;  l.iytT  of  lirmldrr  i  l.i\'.  !•>  in>;  .11  llu-  >.iiiu-  Ii-m-I  ,i~  tin-  >ofi  vind 
;^  .1  l.ir^;c  111. i^s  ol  very  li.trd  -.loni-,  .iiiil  llu-  -.iiid  ,il-o  coiiLiin-'  lioiili|<r>  of 
otiur  >lon(-  hilt  il  i  ouid  noi  lie  <!(--<  rilit-d  .i^  |m-IiM\  i  1  1'»_'i.  It  i>  liki-K  lli.il 
\M  li.iM'  lure  .111  intiroliiiu  (-v.iniplc  ol  );i.ii  i.il  .11  lion  mi  the  miIi  -..ind--loiu- 
ol  llu-  liori/on  Iwinn  di-cii^M-d. 

'I'hnnuts  Wilson,  Srition  1,  Ti>:.'!^liif>  .i,  Riiii\siJI  W'isl. 

>ton(-  li.is  1p(-(  n  nporird  .i>  01 1  mriii^;  on  tin-  >idi  -  of  ilit-  r.i\  iiic  cro-.-inn 
thi>  property  Allhoiii^jh  I  Ii.kI  the  ,id\  .uil.ii;e  of  Mr.  W  il>on"«  j^niil.iiiei-  we 
were  iin.ilile  to  loe.iu  ,iny  .iitll.il  oiiii  rop-  of  work.iMe  »lone.  Tin  re  i-  no 
(ioiilil,  lio\ve\er,  tli.il  l.iirly  he.i\\  heds  o(  eiir  iiiiler  .i  -liyht  rovtriiin  at 
(lilti'ri'nt  iMiiiit^,  for  loose  liloeks  of  f.iir  -\/{-  .ind  i|u,di!y  .ire  not  iiiieoninioii 
aloiiK  the  r-ides  ol  the  ra\iiie.  I  ,im  inlornied  lli.it  >lone  w.i-  (|ii.irried  here 
m.iiu  ye.ir>  ,i!.;o  lor  the  i-on-,iru(  lion  of  .1  mill  in  old  I  )elor.iiiie  Sii  lioii  ^(1, 
2.  .'-'1. 

'//;<•  sloilf:  No.  11'>I.  -.\  red  o\idi/ec|  t\'|)e  iiulii  .it  in;;  .111  orii;iii.ilK 
nia»i\e  stone  of  the  s.iiiu-  striiitiire  .i>  No.  1 1.H7. 

WilUnni   Slrndnuiii.   Soiilhrosl  r/uartrr  .S,'ilio>i  .>-',    To:,t^hif>  .',    Nmi'^r 


Solt.  Iri.ihle.  i;reeni>li  >.ijid~tone  i.--  i-.\po-i<l  In  .1  i.iyer  .ilioul  .<  leel  thii  k 
n  ir  till'  liottoin  ol  .1  ra\  ine  on  this  property.  llu-  o\erlnirden  i-  proip.ilily 
•til  ti-et.  I  am  informed  !>>  \\(  II  borers  tluil  no  ^.nidstoiie  i-  peiu-lr.iled  in 
wells  north  of  this  point. 
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'///('  slonc:  Nip.  tIKO.  A  \ir\  xiU  (Iccoiiipdscd  saiul^tonc  of  l.miiiiiilcd 
stnictiirc  and  dirlv  \fll()W  colour.  It  is  cxidcntlN-  llic  result  of  >crioii> 
wi-.itluTint;  of  ,i  liardir,  i)rolial  l\-  urci-n  t\|)c. 


IIV.v/. 


Joliii   Rulhctjord,  Soiitltrast  ijiuirlrr  Snliiiii    /5,    'lo-.i'uship  _',   Ranvi. 


',? 


Stoiu'  wa--  (|u.irrif(l  on  lliis  pnipcrix'  from  a  point  wlirrt'  a  -niall  ra\  inc 
from  the  wcr-t  joins  the  main  coiilcf.  The  ovtrKin^  drift  has  fallen  into 
tile  old  workinjis  and  nolhinii  is  to  lie  seen  of  the  la\ers  of  Milid  sandstone. 
The  jiresent  section  exposes  .ilioiit  ()  feet  of  soft  -and  onlw  Harder  l,i\-ers 
(loulitUs-.  occtir  below  and  .ire  represented  1)\-  many  frai;meiits  of  w  hicli  No. 
!1')()  is  a  fair  axcra^e.  These  lower  lieds  are  said  to  he  S  feet  thick  hut  I 
have  no  means  of  \erifyini;  this  statement. 

riic  sloiic:  No.  11<«).  This  stone  has  the  same  urain  as  No.  11,S7 
bill  it  dillers  in  colour  beiiij^  decidedly  \-ellov\  ish  instead  of  j;reen.  It  has 
the  appearance  of  bein^  derixcd  b\-  iixi<lation  from  a  j^reeii  t\  pe.  It  wtath- 
ers  still  more  \ellow  and  is  softer  than  No.  1 187.  The  stoiu'  is  niassixe  and 
capable  ol  beinji  worked. 

The  sandstone  layer  niiist  ha\e  a  con  ikrable  extent  in  this  \icinit\- 
as  all  wt-lls  penelra;e  it.  The  hea\  >'  overbiirdon  is  of  toiirse  prohibitixe, 
but  prospecting  would  probably  reveal  beds  cap.able  of  beinj;  workid  in 
man\  ol  the  ra\  ines.  I  am  informed  that  the  stone  occurs  i'l  the  big 
coulee  about  three  miles  east  of  Rutherford's  but  I  was  unable  to  ascertain 
tile  loiation  of  an\'  definite  outcrop. 

Stone  from  this  formation  is  best  seen  in  buildings  in  Hoisse\ain  of 
which  the  more  important  are  the  school  (Plate  XXXIX).  the  Methodist 
church,  the  (Jueen's  hotel,  Dominion  bank,  and  the  residences  of  Dr. 
Roger:-,  Mr.  B.  Holiday  and  Mr.  Sandy  Cameron.  These  structures  indi- 
cati'  that  the  general  ti'iidencx-  of  the  stone  is  to  darken  and  become  more 
>-ellow.  This  yellow  weathering  is  not  alwa>s  uniform  but  is  fre(|uently 
de\t'loped  in  streaks.  The  weathering  is  more  pronounced  near  the  natural 
joints:  consetiuentK-,  where  the  joint  surface  has  been  made  to  serve  as 
rock  face  in  the  wall  the  result  is  far  from  pleasing.  Lack  of  selection  has 
likewise  contributed  towards  an  undesirable\ariation  in  colour.  The  general 
durability  is  greater  than  one  would  expect  froin  a  sandstone  of  this  kind: 
\-ery  little  deterioration  was  ol)ser\ed  in  any  of  the  buildings.  It  is  interest- 
ing to  note  that  the  laboratory  tests  are  in  every  instance  in  accord  with 
the  observed  facts  of  weathering. 

KDMONTON  FORMATION 

The  Kdmonton  formation  is  commoiiK'  regarded  at  the-  present  tiinc 
as  the  top  ol  the  I'ljper  ("rtlaceous  system  in  western  I'aiiada:  it  was 
formerh  included  in  the  Laramie,  of  which  it  constituted  the  lower  member. 
B.iriium    Hiown    gives   a   good    generalized    account    of    the    I-Ldmonton    as 
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follows:  "Till'  Kdmoiitoii  lorm.iiidii  (■()ii>i>ls  ihifl!\-  of  >iliif()ii^  ci.iv- 
stratitiwi  with  scams  of  li^;iiilf  and  tliiii  strata  of  wliiti>h  >aiul>tonf. 
essfniially  a  lignite  forniatioii. 

"Till'  strata  art-  of  marino  and  l)racki>ii-watiT  origin  and  iv(r\  w  litrf 
coiiformal)l>'  oxcrlif  tlir  marine  beds  lii!-)W.  'I'lic  whole  series  shou-  an 
uninterrupted  siieeessive  si'dimeniation  from  piirilv  marine  conihtioM--  .it 
the  liase  throii^i'  iirackish-water  dnrin^  mo>t  of  the  period,  \xiili  a  ^f  idnal 
freshening  towards  the  top.  The  Kdmonton  i>  intermediate  in  pn-ition 
between  the  Judith  river  and  the  I.ance."' 

Dowling  considiTs  tlu'  ICdmonton  of  northern  .Mlpcria  equivaleiii  to 
part  of  the  St.  Mary  River  beds  of  the  south. 

This  lormation  occupies  an  inormous  area  in  .\llierta.  siretilniii; 
northward  from  the  international  hoimd.iry  in  a  «reat  Ixlt  of  t;railiiallv 
increasm^'  width:  it  is  overl.iirl  in  its  cenlnd  part  by  the  sandstones  of  ilie 
Paskapoo  formation  and  conse(|uiiitl\-  it  forms  the  siirf.ice  ro(  k  in  a  wide 
strip  east  ol  the  I'askapoo  sandstones  and  in  a  somiwhat  narrower  strip 
west  of  thi'ni. 

With  the  possible  exception  of  the  t|uarry  near  Monarch  on  the  Crows- 
nest  line  of  the  Canadian  I'acitic  railway,  I  know  of  no  attempt  to  work 
the  sandstones  of  this  formation.  According;  to  the  map  of  western  Canada 
issued  by  the  C.eoloj;ical  Survey  in  1<>11,  the  Monarch  (piarry  is  in  I-.dmonton 
rock,  but  for  economic  reasons  I  have  prefeired  to  list  it  under  the  I'askapoo 
to  which  it  i)os.sil)ly  belongs.  Making  an  exception  of  this  (piarry  we  are 
able  to  generalize  the  sandstones  of  the  Kdmonton  formation  as  follows: 

1 — Sandstones  of  the  aistcni  hell.  Soft  or  wry  hard,  ueneralK-  thin- 
bedded  sandstones  interstratitied  with  shale.  .App.irenJy  of  little  or  no 
value  for  structural  purposes. 

- — Sandstones  of  the  '^■eslern  belt.  Thi'  sandstonis  here  are  somewhat 
better  than  those  of  the  eastern  belt  and  may  be  cai)able  of  vielding  a  -oft 
type  of  building  stone  in  places. 


m 


1 


i;.\sti;r\  iu;i.r. 


Sandstones  of  the  fr)rmati<jns  are  exposed  throughout  the  belt  in 
numerous  river  valleys  and  coulees  from  the  internation.  '  boimdary  io 
northern  Alberta:  they  are  also  to  t)e  observed  in  the  coal  districts  ne.ir 
Kdmonton,  Camrose,  and  Drumheller.  Kurther  remarks  on  distribution  .ire 
not  warranted  by  the  importance  of  the  subject  Irom  thi'  present  point  of 
view. 

Ri.i)  l>i  I  K  RiviK  Arka. 


The  best  known  outcrops,  which  ma\-  be  regarde<l  as  typical,  oc<iir 
along  Rosebud  creek  and  the  valle\-  of  the  Red  Deer  river.  I"or  miles 
along  the   Canadian   Northern   railway  which    follows   the  beds  of   these 
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streams,  the  shales  and  sandstones  may  l,e  <,l.served  presenting  a  peculiar 
conical  and  liu.irKlass->haped  type  of  weallurinK.  IrrcKular  hard  lavers 
are  present  ni  places  hut  I  know  of  no  localilv  where  ihev  c<,uld  he  system- 
atically ,|Marri,.d.  hallen  n>ass..s  of  these  harder  l.iyers  could  he  ol.lainerl 
from  the  talus  at  many  points  and  Used  for  pur|)oses  of  the  .ouj-hest  kind 
of  buildiuK. 

In  order  to  -iolain  a  few  samples  typical  of  the  h.rmalion  a  sectirmwas 
cxamin.d  on  the  Red  Deer  ri\er  near  Munsev.  The  vallev  here  is  al.out 
450  feel  d.<.p.  The  l.est  exposures  are  on  the  west  side  near  T(,lman's 
ferry.  At  ll"' liiv;hest  p.,int  an  upperlayer<,f  v.rvvellowish  sandstone  occurs 
which  is  pnJul.ly  5(»  feet  ihi.k.  The  surface  of  this  stone  is  soft,  even 
FHllverulent,  l.ul  on  hreakiuK  s<,me  <.f  the  fallen  blocks  1  was  surprised  to 
f^nd  that  the  iinahered  stone  is  reasonal.h  hard  (1.?.=;.).  Lower  <lown  in  the 
clKI,  interstralilie.1  with  the  shales,  are  two  other  h.vers  of  sandstone  each 
about  4  leet  thick:  these,  like  the  previous  exami-les,  are  verv  soft  <m  the 
exterior,  but  when  fresh  broken,  show  a  hard  urevish  type  of  stone  i1.?,S()). 
I  see  no  possibilities  l,,r  the  production  of  buildiuK  stone  but.  of  course,  the 
hard  layers  could  be  used  for  roiiKh  construction:  even  for  this  puri)ose.  I 
should  fear  the  tendency  to  excessi\e  weathiriiiK. 

The  lollowinK  Ki-neralized  section  was  measured  bv  Mr.  Harmim  Fkown 
near  the  mouth  of  Hisi  Xalley  at  a  point  which  shows  "the  most  ruR^ed 
exposure  f)f  this  formation  alon^  the  river"  {op.  cit.). 

10  ft.      Boulder  clay. 

40  ft. -Loosely  cemented  white  sandstone  and  clay. 

1     ft.-    Impure  lignite. 

10  ft.   -I.iKht  clay. 

i     ft.  —Lignite. 

20  ft.— Dark  grey  clay. 

1     ft.  -Lignite. 

2.S  ft.     Sand\-  clay,  light  gre>-  above,  darker  below. 

6    ft. — Impure  lignite  and  carbonaceous  clay. 

20  ft.~VVhite  sandy  clay. 

40  ft.  -Urown  clay  with  ironstone. 

15  ft. — SancK-  white  clay. 

4  ft.— Hard  laminated  sandstone,  generally  persistent. 
100  ft.   -Light  clay,  occasional  sandstones. 

3    ft.-    Laminated  reddish  sandstone,  fossils  numerous. 
.^0  ft.--('lay  and  iron-enci listed  pebbles,  fossils  numerous. 

5  ft. — Sandstone. 

70  ft.— Light  blue  grey  clav. 


This  section  gives  little  promise.  \ote  the  two  hard  sandstone  lavers. 
1 1  Is  the  sa!,dy  clays  which  are  responsible  for  the  peculiar  cone-like  weather- 
ing observed  .ill  along  the  vallev. 


1,SS 

Thv  slnvr.  NO.  1,<5().  A  vtrv  li.inl  and  ((imjiart,  dark  «r((iii^Ii-i;rtv 
sandstone  of  tine  ^r.iin,  <loMly  r.M'inl.linK  tlio  Kittni^h  txpc  o|  Dakota 
sandstone.  Consid.r.ihli'  caKanoM-  niailiT  i>  priMiii  in  the  ci nunt  l.ut 
the  wiMtluTinn  propcrtii  ^  are  \er>  poor. 

No.  l.vSl.  .\  niixldv  \iHo\vi>h-i;n\  >aiul-toiic  willi  an  ainnidani 
caKareo-ar.uillacfon^  cinicnt.  Tlif  iinaltiTcd  ^.lone  i>  not  too  hard  to  ho 
u>i(l  for  l)iiil(linK  lull  tin-  trndiMuy  to  wcathiT  soft  and  \illo\v  make-  its 
application  in)pos>il)lf. 

II -\vi;sii;k\   ni  I  t. 

This  lull  of  l".(hnonton  rock-  extends  from  the  international  honn<hiry 
at  about  h)nnitude  11,^2(1',  in  th<- form  .>f  a  strip  not  nioiethan  ()  or, Smiles 
wide,  to  about  the  crossiiiK  of  the  Red  Deer  ri\er:  north  of  thi-  point  it 
Rradually  widens  an.l  at  the  cros>inK  of  the  C.rand  rriink  I'a.  iti<  raiiwav  it 
is  nearly  40  miles  wide.  The  eastern  ()art  of  tiii-  belt  >hows  >ofi  >and>lones 
interstratilied  with  shales,  but  in  pl.ice>  on  the  wotern  border,  where  it  has 
been  caURht  in  the  zone  of  pressure  atlendin.i;  the  elev.ition  of  the  Rocky 
mountains,  the  sandstones  have  been  upturned  .md  ureatlv  h.irdened. 

Kdmontoii  sand-tones  .ir^  exposed  in  ne.irly  evcrv  river  \alle\  and 
coulee  crossing;  the  belt;  particularly  may  be  mentioned  St.  M.ir\>,  MelK  , 
Old  Man,  and  Highwood  rivers  in  the  south,  .ind  Mow,  Red  Deer.  Clear- 
water, Saskatchewan,  Brazeau,  Pembina,  and  .Athabaska  rixcr^  in  the  north. 
K.xposures  may  also  be  seen  on  all  the  lines  of  niilw.iy  api)roa(hiMK  the  foot- 
hills; nevertheless,  no  attempt  has  been  made  to  use  the  -tone  for  -tructiial 
purposes. 

Co.VL  Si't  R  .\ki;.\. 

Kdmonton  rocks  were  observed  at  a  few  [(l.ices  in  the  vitinilv  of  the 
line  of  railway  between  Bickerdike  and  Coal  Spur. 

Xear  mile  7  south  of  Bickerdike.  Alberta. 

I  am  intormetl  than  an  exposure  of  Kdmonton  s.mdstoiic,  located  about 
a  mile  east  of  the  track  at  this  point,  has  been  staked  as  ;■  ((uarrying  |)roperty. 
The  localit\  was  not  visited. 


Near  mile  .U  south  of  Bickerdike,  Alberta. 

Kast  of  the  track  at  this  point,  in  the  vallev  of  the  i:mbarra>  river,  are 
exposures  of  sandstone  which  have  attracted  some  atttntion  as  po»ible 
quarrying  properties.  Locations  have  been  staked  by  Willi.im  Baillie  of 
Coal  Spur. 

The  more  westerly  exposure  shows  .M)  or  60  feet  of  sandstones  striking 
east  and  west  and  dipping  north  at  a  high  angle.  The  stone  is  mostly  soft, 
greenish  in  colour,  and  iiadly  weathered,  but  it  contains  some  harder 
streaks.     The  overburden  is  >light.     A  more  typical  exposure  is  seen  on  the 
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opposite  bank  a  little  farther  down  stream  (east),  flere  are  40  to  .SO  left 
of  ston.'  covered  by  20  to  .^0  feel  of  drift.  Tlu'  formali.m  dips  4.S'  to  the 
north  and  i-  expos.'d  for  more  than  100  yard-  alon^;  the  river.  The  a(  tiial 
thickness  .,!  ihe  sandstone  layers  is  not  revealed.  Ih.'  I.nik  of  the  rock  is 
a  soft,  thin-l.edded,  Kreenish  sandstone  of  extremelv  \ari.il)le  Kr.iin  and 
.■oniposition  i\22'),  \2M)).  Irregular  lentiiular  masses  of  harder  stone 
•  urur  in  less  amonnt  il2,M).  The  soft  stone  is  much  tr>o  friable  for  our 
purpo-es.  and  the  hard  material  would  be  suitable  only  f.,r  very  rou^'h 
I  Histniition.  luonomic  e.xtraction  of  the  hitter  would  !»•  (|uite  impossible. 
'/■//<■  slonc:  No.  122'>.-.\  soft,  dirtv  Kreenish-y.'ll.,w,  rather  co.irse- 
Kramed  sand-tone.  The  constituent  grains  are  of  dilferetii  minerals  an<!  the 
cement  is  calc.ireous. 

No.  12,^0.  Finer  in  ^rain,  more  vellow  and  le.-s  -|)ei  kled  in  appearance 
than  .\o.  122<). 

.\o.  12,^!.  .\  very  hard,  tine-Krained  sandstone  of  greyish  colour  ami 
calcareous  cement.  The  ^rey  colour  is  not  pleasing  as  it  has  a  "dirty," 
yellowish  cast. 

Vicinity  of  Coal  Spur,  Alberta. 

The  foilowiuK  outcrops  of  Kdmonton  sandstone  were  observed  along 
the  line  of  railway  in  the  vicinity  of  Coal  Spur. 

One  mile  north  of  Mine  Head,  bluish,  soft  sandstone  with  hard  centres 
occur    Mider  coal  .seams  in  a  cut.      I  seless. 

\carcr  Mine  Head,  south  of  the  tunnel,  nodular  sandstones  inter- 
stratilied  WMh  shales  occur  under  a  heavy  drift.     I  seless. 

At  nihe  34]  are  outcrops  of  coarse  pebbly  sandstone,     (seless. 

At  II  He  351  "icur  outcrops  of  greyish-green  shattered  sandstones 
mterlaminated  with  .-hales.  The  stone  is  pebbly  in  places  and  is  beginning 
to  ^hr)w  the  hardening  effect  of  earth  movements.     Iseless. 

-1/  the  river  crossint^  north  of  Coal  Spur  are  typical  rusteil  greenish  sand- 
stones, deeply  weathered  from  joint  and  bed  iilanes.  and  presenting  much 
hardhead.     Useless. 

Xorth  of  Coal  Spur  station  are  ridges  of  greenish  sandstone  interstratified 
with  hard  shales.  Some  of  these  belts  are  12  feet  across  and  show  lavers 
of  stone  up  to  2  feet  thick.  The  beds  dip  at  70°  and  some  ,<(  the  thicker 
layers  show  hardhead  centres.  It  would  be  possible  to  obtain  rough 
building  stone  in  (|uantity  but  there  wf)ul(l  be  a  large  loss  in  thin  material 
(1206). 

South  of  the  yard  at  Coal  Spur  is  another  exposure  showing  sandstones 
much  interstratified  with  shales  and  coal  seams.  Tlie  sandstone  layers  are 
pebbly  in  places  anfl  much  shattererl  but  it  would  be  possible  to  obtain  some 
fairly  thick  stone  resemblinv  ihe  blue  variety  from  Kntwistle.  Regular 
quarrying  could  not  be  successluliy  carried  on. 


\  ■"IWJ  :rt  .  #■«  - 
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Al  mil,'  Jh  south  j,om  C  a.  Spur  i.  a  ,„t  in  l.lui.li  .,.iulM,.nf  >h<,wi,iK 
fairly  liiMvy  la-ds  in  nt-arlv  liori/ontal  positi.-n.  Tlu-  im  nciliaif  ..vcr- 
Imrrln.  is  not  ^;ri-at,  hut  it  woiil.l  rapidly  in<r^,wc  il  .|uarrvin^  ^^rn• 
.ittt'inptcil. 

Xnir  Bcnvrr  creek  art-  ixpuMiri-s  nf  a  similar  Mui-li  ~an.iM..iic,  mi,  li 
Iracturod  and  intiTstratiliwl  with  shale.  Hardli.a.ls  n  n,Kr  this  ixp.,Mirc 
impossible.  From  thi^  point  to  milt-  1.^.  occasional  outcrop,  of  sandsionc 
arc  seen.  Kxcessive  IracturniK,  thin-heddiuK.  the  pre>,-nc,.  of  hardh.ad-. 
and  interhe.lduiK  with  -hale  seem  to  render  all  ih.sc  expoMuvs  c  onomi.allv 
imiMissihIe  for  f)ur  pur|)oses. 

The  stone:  No.  \m.  \  line-Krainc.l.  Kreyi-h-Kr,ei.  -.uidstone  with  a 
tendency  to  weather  more  yellow.  It  i<  far  softer  than  the  Dakota  sand- 
stones and  could  he  worked.  The  stru.  lur.^  is  fairlv  uniform  l,„t  il,,.  stone 
splits  easily  parallel  to  the  heddiuK.  The  cemeiitiiiK  material  is  mostly 
clay  hut  a  little  carhonate  of  lime  is  present. 

K()(  Kv  MoiNTAiv  Hoi  sj-  .\ki  a. 


Canadian  Xortliern  RailiMy.  Roeky  Mountain  House  to  Xonle-'^. 

An  excellent  section  of  the  Cpper  Cretaceous  rocks  is  afforded  hy  the 
valley  of  the  Saskatchewan  river  ahmg  the  northern  side  of  which  the  ahove 
hue  of  railway  has  been  constructed.  The  sandstones  doubtless  Inlon^' 
chiefly  to  the  Kdmonton  series  but  it  is  possible  that  somc>  of  the  more 
westerly  exposures  are  of  H.IK  Kiv.T  aKe.  The  following  brief  notes  will 
serve  to  indicate  the  possil.iiiiies  of  these  rock>  as  pn«lucers  (  ,  biiildaiK 
stf)ne. 

At  the  crossin-  of  the  Saskatcliei.vn  river  7,rst  of  Rocky  Moun  ",n  House 
are  sandstones  with  much  shale.     Iseless. 

/"  a  cut  at  mile  1]<J  are  sandstones  under  .SO  feet  o!  <lrifi.' 

The  upper  stone  is  thin-bedded  and  decomposed.     The  lower  stoiu 
more  compact  (1262)  but  with  hard  slatv  streaks  (126,^).      .Not  v. 
i'lR- 

.1/  mile  131,  high,  vertical,  scarped  banks  show  on  the  ri\er.  Consider- 
able sandstone  is  interbedded  with  the  shales  but  it  would  be  dilticuil  to 
(piarry. 

East  of  mile  136,  the  railway  passes  through  a  ro(  k  cut  about  a  half 
mile  lonjj  showing  50  feet  of  sandstone  and  shale.  Tow.irds  the  east  end 
the  sandstones  are  thin,  shattered  and  unpromisiuK.  Towards  the  we.-t  end 
the  beds  are  heavier -in  |)laces  a-  much  as  ,?  or  4  feet  thick  (1264).  ]-ifty 
•eet  of  soft  shaly  sandstone  and  shale  overlies  the  heavier  beds  making 
quarrying  dilificult  or  impossible.  .At  mile  136  the  cut  is  deeper  into  the 
heavy  beds  and  shows  them  to  be  originally  blue  ( 126.S).  This  stone  is  very 
soft  and  friable  with  pebbly  streaks  in  places.     The  buff  stone,  \o.  1264, 

'  Rocks-  .Mountain  Hou*  is  at  milo  IIK  X  from  War.len.     The  mili-s  an-  niimbcrni  westward. 
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'■;-'"'l;.ul.i,,|lv,,n,,h..r.ni.,„  ,,n„i,„,  ,.,   \.,    ,„,    .     . 

::::.;:;:;;:  x::.";::, • - "-='-;.::";:i'r-:.^';;:i;;;:; 

---:^:::;;:;;:rt:::';:;r!:rr' , --• 

P<'".l-.n,.v  ..,  >h,.l..  ,.„.|  ,lu.  M.„n.!,     ,„.'■"*■;  '"■^•■' ,    ■'■'"•  «"••..  „r..- 
«>"-ra,H  ..MN      ,„..„,„  ,u  -luarrsmK  -""l^".n..  I,,y..r>  w„.,l.|  not 

On  H:::;tj";M::';rr  ■;::;::'■::  •'•'•■-^  ' ^' — 

'-■•an.|pn...,„,, „,,,,., MO  „r>  f...;   .''■'■- T;  l' '■''"'''''  '•'^^•'• 

'l'«'  ••v.Tl.ur.l.M  i,  „„t  n,„r..  ih.n   1(.    "  •'?"'  -''•■'  '"  ">i.  kn.>,. 

— ■■  ^'  .■..nsi.|..r,.l.l..  ..,.,.,,     ,  ;;  :     \  ;,:;'  ■""•  -"'-l  ..o.  «..:„!.   ;„...,„... 

""KT..ps.  •  •      ""'^    '""^•'    I'rnn.lMMu    III,..,    „,„M    nt    .(u- 

2<^^ft.   -,K...rl...nl..„o,  „,;„., one. „,l.lrir, 
^  It-    -Sandstone  |,i.,|.  "■ 

*<  '"•     Sandstone  |,e<|. 

-  ft-     Sandstone  |)ed. 

.^  't.-   Sandstone  lud. 

'  ft.    -Shale. 

2  tt.-Sandstone  hed 

■i  It-     Shale. 

-'  ft. —Sandstone  bed. 

-'  ft- -Sandstone  hed.  („  rail 

.he  ^n™;;:;:;: :;S':;:;z:":':;::r7'''^''"' •'■'-'^'«>-  ■^'•' ^^ 

l•|™•^-^....l„■ro,„,,,^^,;,!|;:„JV^,  !      ■  ""'"'■''■  ' ■'"'  i""i'«"K 

-1/   mi/r   /i/>     M,.,r    l>   M      I    ' 

"^'';;;':,;;'^™'Z';'''-'-'"™-:^:^;: '"■'"»"■■"■ 

feet  of  soft,  thin-l,edded  material.  '     "   ""'  "  '^  ^■"^■^'^-'  ''V  a'>""t  10 

incre;^;t.::::;t'';;;'ii;;=:^^'i;:Hrs;l::T  '•"•"^'";'  ■--•>■  ■-'  -ler  an 

honzontal  in  position.  Although  ,h  1  .  l^^'-^'^'^'rly  l«lde,l  l.ut  almost 
possible-  to  obtain  some  mat  S  f  uln  T  ""'''  ^'""^'^"'  '^  --''•  '>e 
be  the  most  pro„,isi„g  stone  al  n^th  „  'f'^"''';'""  •  ""'''^  ^'^''^^^  *« 
detail  below  as  Xo.  1268.  '^  ''"'^^^y-  ''  ''«  described  in 


^  ^    ,  -3^ 
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I'.dinciiilo.    .vtnclstdi 


in   Cm  iili.in    Nurlliirii   r.iilw.u    l..'i\vcrri    Kim  k\     Miiijnt.i 
lliiiiv.inci  Ndrili.;^,  AIIktI.i. 
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»)ti  the  whiilf,  il  in.iv  ria»nii,il.l\  l«- cuni  liidcd  ili.n  ih,  h  i-  liti!  Impe 
for  lliv  iiriMhu  liuii  i>|  lnilliliiiK  ■.|i«rii-  .ilmin  ll'i»  xciiirn  \,,  pi.!,,  w.i» 
oliMTM.l  wlurt-  the  i|ii,ilil\  nl  ;tic  »lipin-  .iml  lite  -irm  liir.il  ti.iliin^  n|  ihc 
formation  w«ii!i|  jii>,iilv  llic  li»..,iiiK  ol  ,i  "|ii.irr\  .  I  >ii  ilu  dilur  li.iinl,  ^c.nu' 
rr.iMMi.iliK  lir,i\\  IhiI  I  --atKUiuiic  (II I  iir:  it  i«  |M)^•i|l|.  ih.it  iin^pii  ting 
miKlil  rtVf.il  lot.ililif-  .11  wliiili  i|ii,irr\inn  (oiil.l  In-  dom  Imt  il  iiiii-t  In- 
adiniltt'il  til, II  (lie  oiitliiiik  i>  not  tiu  imra^iiiK. 

Till-  a/('»/c;  No.  \2()X.  a  ((larsi  uriv ,  sunuwiial  Irialilc  -aml-ioni-, 
dark  >|H(  kKd  liy  a  profu>ioii  ol  Idai  k  urain^:  il  i^  only  sliylnK  rndy  and 
n'Mnil)lt>  Ni>.  1202  from  Ijitwi.sllc  liiii  i^.  a  nui<  li  lianlir  and  inon  dnralili- 
stone.      Tlif  iui(Tos('o|H'  >how>  'juart/  ^;r.lin•^  often  more  tliaii     5  inin.  ip 

clianu'tt-r,  opaciiic  dirty  feld-p        ,<{  ,i  like    i/e,  .iiid  inimiroii>  Mai  k  op 

Rrain>.     Tlic  cfmcnl   1>  aliiiiiilanl  and  doo  not  rc.ict  \i-.ilily  fur  iMrl".:     ,  ■ 
of  lime. 

The  pliy:-i(al  ••rop»Tlit>  arc    i~  lollow>:  — 

SiKM-ilH-  gravity 2-6M7 

WiiKlit  IMP  I  iiliic  foot,  ll)s ;  <7  .()74 

f'-irc  ;,p,irc.  |Hr  cent              \HA 

Katiii  III  .ili-.orptii,n,  per  cttit,  one  hour .^56 

«                  «                  ..          two  hours       ()•  n 

»                 n                 „         slow  ininuTsion 7  ■  2.s 

n                  r,                  „          in  S.ICIIO 8-2.^ 

imdcr  pressure HM) 

C(K'tVicieiit  of  >atiir.itii)n.  [ht  (tut.  one  lionr ()()6 

»                 n                 ,.                 tw(i  hours  0-72 

„                  „                  ,                  slow  immersion       t)-86 

»                  «                  -                  in  \aiuo                      .  .  0-96 

Crushing;  stronKth,  lt)s.  per  s(|.  in.,  dry .S,2.^.i- 

„                  .,                  ..                  wet 2,'U.r 

«                   ,.                   ..                   wet  aftir  freezinK 1  ,y6()- 

Transverse  strenv;th,  lbs.  per  s(\.  in 445  • 

Shearing  strength,  ll)s,  [ler  sip  in .V)H- 

Loss  on  corro;  ion,  Kr.ini-  per  >t\.  in   ()0194 

Drilling  factor,  mm 23  •  2 

Chisi'llinu  factor,  ^rams 8-08  fll) 

An  anahsis  shows  th  ■  total  amount  of  cementini;  matter  to  In  lielow 
the  average  of  the  F'askaiWMi  sandstones.  'The  cirlxinates  are  the  lowest 
of  any  of  the  stoiu^s  testi-d  .iiid  the  amount  of  carlionic  .icid  is  much  below 
that  reipiired  to  idiuert  the  lime  anil  maj;nesia  into  carbonates:  it  is  |)rol)- 
able,  therefore,  that  the  stoni'  would  harden  on  ex|)osure.  The  cementing 
matter  is  essenti.ilK-  ferruginous  and  arKill.iceous  as  indicated  by  the  rela- 
tively hiuh  percentace  of  ferric  o.\ide  and  I  .■  considerable  differenc  ■  between 
the  total  soluble  matter  and  ihv  constituents  determined. 
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Tho  analysis  by  Turner  follows  :- 


Insoluble  residue 

Soluble  portion 

^_^^^artial  analysis  of  the  soluble  portion; 

Maj;nesia 

Ferric  oxide 

Ferrous  oxide 

TarlKinic  arid 


Total  of  soluble  ronsti,uentsde,ern,ined. 


Per  cent 
85-56 
14-44 

114 
0-68 
.^•28 
1-28 
010 


•'  '.i«h  .lay  ;ontc.t";d  !;":;^rZe'  ^^l;. ";-'■'>••  >-"'--h  sandstone  with 
for  building.  ""  •      '  '"^  f>'P^'  "f  ^t""L  is  quite  impossible 

^o.  1263.-  -A  hard    bli.L-    ..        <; 
no  possible  use.  *■•■  ^"''-^'^'^<^'^'^ '  Hssile,  slaty  sandstone  of 

"US  --■!^'' mtkt^C;;^*^:^:^^  -"<'^'<'-  -"•  -.inace. 

stratihca.ion.  As  fa  as  th.  I  ,,  '  '  ''"''""'  ""'"■■  ""  "'^^  P'^"-  of 
'"•  "s.'.!  for  buil.linK.  t  i.r .  I  ;  :  T"  "  'T"""^-  """^  ^•"""  ""'.^'''t 
of  .lu-  I-askapoo  s.Llstones "ili;;';;.!:^''"'^'  '"'^  "••'  '•"-  -  "-n  son.e 

of  .he  :onsSue,U  ^wt' "l' r:;S'""'  T''"'  r-'"^^"--  A  Iar,e  nun.ber 

app.arance.     The  ^.n.e   t    s*   \        'h';;"^"  """'  "'^-  """"  ^'  ^-^'"> 
probably  too  soft  for  strurtnr  I  '"-Killareous  material.     The  stone  is 

blue  stone  fron,  M  n    ."       V   "n^r  '"' ll!^  ""^  '""^'^  '^"f^-  "-"  ^he 

The  !!;ruclure'is  ^w""  "  '''"'  "  ""'"  ""'  >-'l'--l'-Rrcr  in   colour. 

yenowlIh-I^eenTcIio;:;;^;^,,!::;,,^::';;;::^"'   •>:P^^  -f  --l^tone  of  a  dirtv 

ri.s(  mhii.  the  greenish  type  of  Dakota  stone, 

Hk.iiwooi)  Rivkr  Ari:.\. 
Uighu'ood  river,  Alberta. 

-tiStr:^;:^;.:::::r,:'^rhfr  'r  "'^^r-  --  - 

.nent  band  striking  due  north  and  so  ,th  '™'"    ""■     "'^  ''"'^'^'"  l^^'"'''- 

the  strike  of  the  rocks  for  a  ist^  :^^^^^^^^  '  '^^^  "'"f '  "^  ■■--  ^o  follow 
of  this  belt  ,lip  .,0.45°  to  the  e^^tH,  '"■'''"''■  "'■'"''"•  '^^''  sandstones 
con,pose.l.  and  interbanded  w  Ih  sh  e  ^  tI'";;  '  ^'"■"-•-'.^'«'-  "--■'  ^e- 
No.  1355.  Harder  lavers  occur  in  pltis-Ti  ^  TT-^'""'  '^  •'''"■'■'^'^''  ^^ 
I'c  Rathere,!  from  the  i,ed  of    1,  W  I        ,''.     "^  """  '^'^^  "^  ^'""e  might 

(I356V  ""'  "*  "''^  •^'^^•'-  «"fl  '-ouid  be  u.sed  in  local  fnun<!atio„s 
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The  stone;  X(j.  1.VS5.-  -A  \cll()\vi^h-Krey,  fine-grainwl  saiKistone  with 
calcareous  rcmcni.  The  colour  is  not  pIiMsiii),'  hut  the  stone  is  sullicicntly 
coherent  for  structural  pur|M)ses  and  not  too  hard  to  cut. 

No.  1,?.^6. — This  stone  is  a  fine-grained  bluish  type  \ery  similar  to  the 
blue  Monarch  stone  but  a  little  harder  and  of  better  weatheriuK  properties: 
it  is  decidedly  a  goo<l  stone  but  the  six-cimen  was  obtained  from  loose 
material  in  the  river  l>ed. 


oini;k  AKi:.\s  oi    uimonton'  sandstom;. 

ICdmonton  sandstones  were  examined  in  several  other  locations  but 
nothing  was  observed  of  a  more  promising  nature  than  in  the  localities 
already  described.  The  following  brief  notes  ind  cite  (he  character  of  the 
formation  in  the  two  most  import. int  localities:- - 

Bo'ii'  River  valley. 

Thin  sandstones  interstratified  with  >hales  occur  in  the  valley  of  the 
Bow  river  from  a  little  west  of  (^)chrane  almost  to  Kananaskis.  The  more 
easterly  of  these  exposures  are  doubtless  of  Kdmonton  age  while  the  more 
westerly  belong  to  the  Belly  Ri\er  series. 

Old  Man  river. 

Edmonton  sandstones  crop  out  along  the  Old  Man  river  at  many  points 
to  the  east  of  Burmis.  The  layers  are  thin  for  the  most  i)art  and  much 
interstratified  with  shales.  Some  heavier  bands  occur  which  might  furnish 
local  stone,  but  the  limited  amount  of  heavy  material  would  make  serious 
quarrying  practically  impossible.  The  beds  have  a  \ariable  easterly  dip 
with  the  upturned  edges  facing  the  mountains. 

Sandstone  of  the  Eocene  System. 


m 


PASKAPOO  FORMATION". 

The  Paskapoo  formation,  formerly  regarded  as  the  upper  member  of 
the  "Laramie"  occupies  :!  wide  belt  in  Alberta  the  extent  of  which  has 
already  been  referred  to  in  the  chapter  on  general  geology.  With  the  ex- 
ception of  the  mottled  limestone  from  Tyndall,  Manitoba,  this  formation 
yields  the  most  important  building  stone  of  the  three  provinces.  The 
product  is  a  soft  and  easily  worked  sandstone  which  has  been  quarried  at 
points  on  the  Crowsnest  line  of  the  Canadian  Pacific  railway  and  at  numer- 
ous places  northward  to  the  line  of  the  C.rand  Trunk  Pacific  railway  west  of 
Edmonton.  Many  of  the  important  buildings  of  Alberta  have  been  con- 
structed of  this  stone:  a  partial  list  of  these  structures  is  given  on  page  249. 

Before  proceeding  to  a  general  discussion  of  the  stone  it  is  advisable  to 
indicate   the  location  of   the  more   important    (juarries.      Following    the 
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practice  adopted  throimhout  these  r,>r.r>-t.    *i, 

arranged,  from  so.uh  to  nor",   in    Ik  fn       ■  '""''^''"^  ^''^'""-^  •"•-»•  ''-■ 

Phicai  ••areas,-  .,,,,,  ^tl     a  ;,  ^  '?;;"'' "'''^^ ''■■ 'V^^  ^'^^"-UeoKra- 

The  areas  are  as  follows  ™Pany>nK  map  (Fi,.  ,.,. 

Monarch  area  on  the  Ol.l  m  ,.,    • 
Crowsnest  line  of  ,he  :^:^::S':Z:l  "  ''""■'^^"  ^"^'""  ""  ^^^ 

of  A.-'w;a^H::j;:r;;:77  --ti-  -o  .Wupine  hills  .e. 
Pincher  creek  still  fartheMest         """^'    '""'   '"   "'"  ^^■^•^'--''  -"'   - 

of  s;^.tr::x"-:;;;r^^^^  "--'-  --  '•-  vii.a.e 

Cul,ar.  area  c^„|     'hnr  U,'  7       ^'^^'/'anadian  Pacific  raihvav. 

cou„tr^.  nonhuanUo  S,;;:,;""""''^''^  ^'-'^V  "^  ^-aLary  and    the 

ranetn  t^  m.  •;frrr;':''T  ^";r'^r  -  '<-^  C.en„o..  and  Coch- 

..^::^=ir--^^^^^^^^^^^ 

of  E^;;;;;::::."""  ""  '"^'  '"="-  ""^  -^  ^"^^  ^^--'  -I-^'-k  Pacific  railwa,-  we.t 

coio.:!;;;:^;:;':;:;;:;';:,^-,;'-  '^^^^"^ '-""-'-  ---  - «-'-  at^d 

tureis,leseloped.     O^    h    b      s.f  eT    "'"  '"■  '  l"""'"'  '^""■"'''^«'  ^^■■"- 
principal  areas  as  follows:-  "■ '""  '""-'  """"f^'  ^'^'^  P"""^'"^'  "f  'he 

5///f  .S7o«r. 

Monarch,  Kntvvistle,  Sandstone. 
Very  yellow  stone. 

Entwistle. 
YeUo-w  stone. 
Calgary. 

Monarch. 
Greyish  yellow  stone. 

(ilenbow-Cochrane,  Fied  Deer,  High  River,  Sandstone. 
Grey  stone  with  a  slightly  brown  cast. 

Madeod-Hrocket. 
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Arnohl  .|tiamVs  in  the  M..n,ir<h  ,,r,a.     ( )l.MTv,iii.,n^  -m  luiiMiii;,-  l,iiim  cut 
the  li)ll(iwiiii;  poiiil- nf  .1  yiiu  r.il  cli.ir.K  lir: 

in- -The  Hidiic  ^hdiild  IK. I  I,.-  UM,I  h.r  tlu-  Inwrr  (uiir^r-  ..I  l>uil,|irii;- 
wluTc  thf  iiijuty  In.ni  wcliiim  .iii.l  tr.v/iii-  i,  ,  v.-mx,-.  S|,iki„,,  in-i,nirc, 
of  the  (lcnrii.r.iti<.ti  the  >t..nc  MUhr^  iin.l.r  -ik  li  c.n.lii  i..,,,  ,„,,s  |„.  ,,|,„.r\.-.l 
in  the  Cilv  ll.,!l,  llic  ( •..llu'.lr.il  ,.1  ih,.  R,.,|,,.|n.r,  ,,n.|  ilu-  l.iiiMin,;  ,,|  ihc 
ViHiiiK  Miu—  Cliii-li.m  A-xici.ilicin  in  ( ■,il:4,,i\ . 

(21  -Tlir  >l(iiic  -li..iil<l  ri.v.r  l.c  l.ii.l  u|.  en  .ik.-  ,,-  it  i-  |,n,ii,'  u,  ,a- 
foli.itii.ii.  A  Mrikiiii;  lA.implc  in,.v  !,.■  ,,l,~,rM.|  i,i  il„.  \,,iiii,il  K.~,.iii(vs 
liiiildiriK  of  llu'  ('.in,i(li,iii   I'.icilic  r.iiK\,i\    in  (    il-.irv  . 

1.^'  Thf  -1(111. ■  i'.  Iiilmlou-.inil  r.ipidK  ,ih-..rl,- iliri .  i  )„  ihi-  .H,,,nnt, 
smd  ruhlird  Mirf.icv.  prcMTvc  the  orii;in.il  .  ol„ni-  l.tiirr  ih.m  nnk  I,,,  c' 
The  rock  f.uv  \v.>rk  in  tlu'  Alh.rla  liotrl,  (■,ll^ar\.  li.i-  Ixvom.'  un\  ihp.,,^1, 
ilif  iniliihiiioM  of  dirt  nitluT  ili.in  l.v  ,i  ,  h,ini;r  in  the  ,,,l,,in-  ol  ilir  -loiu.. 
riif  McDoimall  l.lock,  ('al«ar\.  ua-  hnill  in  1')(1,=;  ,,)  l,,,-,,!  Mnn..  11,,.  l,,uir 
coiir-o  Liranic  -o  i^rcv  that  llu\  were  ,U:au>\  al  a  lal.r  date.  Ilic 
I'oiirM'^,  ho\vf\cr,  and  p.irliciilarK  llu-  rnlii.c-d  work,  lia\c  retain. •( 
roloiir  to  a  better  deiLjree. 

(4)— Mud  >pot-.  or  clax-  iiicluMon-  ar.'  ,,i  tr.ininii  ..e.nrr.nr..;  ihcM> 
arc  not  ron>pieiion- in  roek  face  work  l.iii  lliev  .-..nMilute  a  -eri.m-.  .lUj.vlion 
to  the  ii>e  .il  eertaiii  stones  I'or  -.niootli  lini-li. 

'.=;!-Tlie  averai;e  st.,nf  is  not  .nitaiile  for  \rry  exp.iM'.i  |)o,iii,,n-. 
Small  pillar>,  e..pin,L;s,  etc.,  are  Kenerally  loiin.l  to  !,.■  -eriou-K  il.Mnlivrate.l 
alter  a  lew  years.  \n  extreme  example  i-  seen  in  the  huildiiii;  of  the  NoiiHK 
Men's  C  iiristian   A>s<)eiation  in  Ciliary. 

The  stratii^i-aphi.-  peculiarities  ..f  the  l'aska|)oo  sand-tones  are  expres- 
sive of  their  ori:4in  ,i-  .,lT-shore  .leposil>.  a-  ineynlar  1.,  ddin^,  pin.hinn  out 
ol  layers,  variation  in  urain,  .uid  cross  heddini;  ,,re  U>  l.e  ..li>er\ed  in  all  the 
(luarries. 

An  important  feature  from  the  |)re-ent  point  of  \  iew  i-  the  fai  t  that 
only  the  superficial  part  of  the  exposure-  is  workal.k'.  The  ..riyinal  -tone 
is  to.)  iKir.l  t.)  satisfy  the  liemand-  of  the  trade  ami  it  i-  n..t  i)o  -.--rcl  ,,f  i;,„,d 
wearing  propertit's.  1  he  w.irkal.le  zone  depend-  ,,n  the  .l.pth  .,  ujiich 
surface  .>xidation  has  pem-lrated.  Tins  .lepth  vari.-  in  .litleref  icalit.es 
hut  It  is  never  very  ^;reat,  and  in  c..nse(|uence.  neither  .l.'ip  o,  xl. tided 
(luarries  can  he  ex|)erte.l.  'j-his  failure  .,f  the  <|iiarries  to  -uppK  unlimited 
material  is  an  imjiortant  factor  hearini;  on  the  -ucce—  of  the  indu-try.  An 
excepti.)!!  t.)  the  above  prin.iple  i-  seen  in  the  case  of  the  lihi.'  -i,,ne  at 
Monarch  which,  alth..ii,i;h  priniar>  ,  i-  e\en  softer  than  the  l.iitf  -tone  which 
is   the   resuh    of  .)xidation. 

S[)eaking  UL'tienilly,  the  ori^;in.il  I'a-kapoo  -,m.l-t<,ii.-  .-on-i-t-,  a-  to 
mineral  grains,  of  about  one-third  .|uartz,  .m.-third  senii-d.'compo-v.l  feld- 
siKir,  and  <ine-third  dark  coloured  indeterminable  yrain-  <if  a  ferni-maKue-ian 
character.  The-e  .  ..mpoMenis  var>  somewhat,  and  in  .•onse(|uen.-e,  there 
IS  a  more  or  less  defined  "pepper  and  salt"  effect  a.  cor.linji  t.i  the  amount  and 


V>2 
d.'arn..s.s  ,.1    .|..fi„i,i„„   „f   „„.  ,,_,^^  , 

lU'Mdfs  the  normal  im  .Idr,./!    .  ',    . 

know.,  as  ••har.lhc.a.l"  1,„,  „,,  ,,r,„  ■'"'■  ^'l  >tun...      This  mai-rial  is 

stone,  particularly  in  .huse  „u  r Li^i/'T  M  "';''"  "'"'"'•''  """'•--' 
sP>n.,.us.  I  a„.  of  ,h..  opi„i,  ,  ,  ,'r  ■'"■•"'  "''""^"  '^  ""f  '■""- 
-•.-larv  ..on....n,ra,ion'of  ^1!!^:!:;:^''^  "''''''''  ''  "•"  ^-'^  "f 

'•-^Ltd-.r:;;;:;;!:;!:;,;>.-,^'2'n-','.i,ws^ 

•l-rnVs  at  Kn.wis.l..  also   .lifcrfron/h.  "■"'"'"■  '"'■*"""'  '>"'••     T''^" 
^<'-isvery..f,al,h..uKhhanle    ,::,;'  ,,3';'';,   '"   "-I'   "-  "riKinal 

"-A::^.:;:;rs;rar:::;7,:v\^;r''r'"'^-'"-^^^^ 

wistl...  "^   '"  *'    ^""    ^'•ft^-'-   y''ll<'W    stone- Knt- 

(•') — A  hard  bluish   tr>  crr,.<.     .  i 

i;...n^h-„.;„;'  x.r.;;,i'';;"«;'-'  -'!  --  •■' «.,. 

"I  ll«-  F,»k„|„,  ^„,,„„„,.  ""    '"'■"in.iK  ,„.„„,-  arc,,. 

'«  gnen  tnider  the  various  stones  it    'ninfV  '"■'''''''"'"' '''-""■l"'""" 

conclusions  in  each  instance  lJZu!^l  ''""""  '"  '''''''  '-'••^'  "'"  K^-eral 

reduction  olXtp^i^'^'ThrXi^arT'  'T''"'  '''''  ■'  — '-nt 
slightly  reduced  and  the  loss  i^  Z' '  ^  ''V  "^  ™'''"'"''''^-  "^  ''■">^-  '^  ""Iv 

laceous  matter  deri^■ed  from  hed.  ^"J  T"^""  "^  '^^'  ^"^^  ^"'•""""  "^  argil' 
blue-  stone.  It  is  ,ui  e  oZ  ^J^u;'  *t'  'T'^''"^'  "'■■"^•^^''  »^"---  of  the 
than  the  oriKinal.      (See  p!;,;  'i;;;"'  ^'""  "'"  ^'^^'-'  ^^o-u-  would  he  harder 

-oS^::;;:;:;:,;:^;r,:;--'-jn^this  i^^    .,.„,. ,,  ^. 

or.K'.nal  mineral  grains  an.l  a  ft.^the    rem  n'd  o      "'"''.'''u  "'  "^'"'-'  ^'^  'f'- 
decomposition  in  the  form  of  carhona  e^   Th      "T  "^  •'^^'  ''^'^"'^^  "^  ^his 
argillaceous  matter  to  the  ce^eZTml' J  ^^'' '' ^''''^ 
effect  with  a  consequent  Irigh?'") '  "  c  I      '  ''  "   P'-"""""^^!   oxidizing 
considerable  percentage  ,      n-n    't        .^r/T'  ^"  ''''  P-"*^-"-  "^  « 

been^a  plnt^^^' ^^Sc^H^ll^Sr  ^'"^^T'"  ^^'^  ^^  ^^^  ^- 
.nto  carbon.-.       ,.  certain  con  tituents  J  h"         • 'T'  "'^"  ^  '^""--'"" 
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iKjiiatioii;  it  i>  ti)  Ik-  ix(H'i  tc<l  that  thr  Kiit\\i>tlc  lyi>f  would  ciiMii-  were  thi- 
flow  of  watiT  throuKli  ihc  ^loiif  mi.n-  aliiiiid.iiit.  (Sic  payt-  -MS). 

A  revii'w  of  \\\v  nviural  plusic.il  cliarai  tiri-lic-  of  the  IVi'^kapoo  saiid- 
stoni-s  is  best  prisviili'd  l)y  a  romparati\c  taMc  in  wiiic  li  the  avrra^is  -,f 
the  different  ty|H's  of  >t(>ne  are  plare<l  sitle  Ity  side.  In  ((.mi>iiinn  tlie  folli.w- 
itiK  statement  of  averages,  only  the  lietler  known  stones  of  re(ov;ni/cd 
coinmereial  importance  I'  ivo  been  inclnded  as  representative  of  tlu-  (hllereiit 
types.  In  some  eases  the  averaj-e  is  not  very  expressive  as  the  variation 
is  too  ureal,  e.g.,  the  two  ("oehraiie  stones  in  resiwef  to  hanhiess. 

The  tyiX'>  recognized  and  the  stones  nsed  are  as  follows:  — 

I.     The  blue  \binarch  stone. 
II.     The  buff  .Monarch  stone. 
III.     The  Calvary  type,  represented  l.\  the  best  stone  from  Oliver's 

<|uarry  and  thi'  stone  from  Heddiniiton. 
I\'.     The  ( ilenbow  stone. 

\'.     The  Cochrane  stone,  represented  by  two  (x.imjjles  from  the 
Shelley  (Jiiarrv-  Conipanv-. 
VI.     The   Macleod-Hrocket   ty|)e  represe-ited   by   stone   from   the 
Porcupine  hills  and  from  the  (jtiarry  of  the  Crowsnest  Stone 
Company  near  Brocket. 

.An  averaRe  of  these  nine  best   known   commerci.il   stones   is   (,'iven    in 
column  \TI. 


I 

Fn 

I 

III 

1       IV    " 

\- 

VI 

VII 

Specifir    ravity. 

IMl 

2-68X 

2-687 

2   665 

2-672 

2-677 

2-679 

\VoiKlit  i)er  cubit 

foot,  lbs 

1,!8.64 

140 ■02 

l.n-48 

l.U-19 

1.56-24 

144  66 

137-54 

Pore    sfKUe     [xt 

cent 

17-47 

16-56 

21-72 

19-,U 

18-26 

12-83 

17-66 

Coefticient  of 

saturation 

■7.1 

-79 

-69 

-68 

-  72 

-76 

-72 

Dry   crushing; 

strength,  ll)s. 

IXT  s(|.  in 

7,(W> 

6 ,  796 

5.985 

7.631 

9.617 

11,119 

8 .  306 

Wet   crushing 

strength,  lbs. 

per  sq.  in 

3,96.1 

4 . 70S 

3..S74 

5.640 

7 . (K)7 

7.224 

5,613 

Frozen  crushing 

strength,  lbs. 

(HT  sq.  in 

2,976 

3.679 

2,782 

3.896 

4,212 

6.524 

4,065 

Transverse 

strength,  lbs. 

per  s<|,  in 

308 

5,S6 

398 

554 

658 

582 

521 

Shearing 

strength,  lbs. 

per  sq.  in 

459 

512 

431 

497 

642 

586 

531 

Loss  on  corrosion 

grams  per  sq.  in. 

•0223 

-0255 

-06746 

-04301 

-05031 

-04194 

-04558 

Drilling  factor, 

mm 

21-4 

25-2 

21-0         1 

26-6 

17-8 

22-7 

Clustflting  factor, 

grams 

27  40 II 

8-5511 

9-44  II 

0-87  11^ 

14-66  11 

4-72  II 

1116  11 

J 


Til.'  K.n.r.il  ..s.r..v;.>  in  <  nliinui  \||  ni.iv  l.r  i.,k.i.  uiilmui  ..,„„„.„( 

a.   ..xpr.-mu    il„-    phv-i..,!    .  I,,.r.„  i..ri,iir,   .,1      I,,.   .  nm,„..r.i,,l    l'.,-k, 

.saiidstcitu-. 

The  nihrr  (■..liiinii-  indi.-.n.'  iIk.i  the  (  .KiiIm.^  .  C,,,  |„.„„.,  .|,„|  (  .il^.m 
Mun.-.irr  Ihr  ni.iM  \„,r,,u-.  th,,l  ill.- (  .,.  I.r.inc  .ui.l  Ma.  l.M.|.hnM  k.  I  Mutic, 
arc  Ihf  Mn.nyoi,  ,,,..1  ih,,i  [Ur  Miu-  .M.,ii.ir(l.  mmh,.  j,  i|„.  i,„,m  ,,,h1v 
.lii-.llcl.  riic  M,..l,.«|.Mni.k.i  M.MU-  Mill.r.  ih,.  K.,,-1  ,m.|  ili,-  1,1, ir 
.Miiii.irilt  si.,111'  the  mn»l   iiiiilir  llir  Irii/im;   ii-l. 

Ai  (he  lirn.'  nt  m\  .A,imiii,iii<,ri  ,,l  ilu-  l'.i~k,i|MH,  -.,in<l~i..iu-.  in  I'l,.  ,,1111- 
nurol  I'd,-.  Mn,|UTri.-,  «,.|v  in  ..du.il  n|„T.i!iM„:  i„  .  ,,„m-.|,.,„,  r.  ni,,M  ,,1 
111.-  >i..riiiui!-  «>rf  ..l.iaiiu.l  Iruin  nM  .lutiip-.  ,,r  In.m  the  ,Ap,„c.|  l.i.,- 
I'lur.-  r,,ii  Im'  no  .Icnl.t  il,,,i  „„,„.  ,|,p,,i  iiir.-  In.in  ihr  ii«„r,>  h.r.in  viV.n 
w.ml.l  l,c  mI, I. lined  l.v  c.MdiK  linv;  the  .Ap,rini.-,i|.  ,,n  unitnrnilv  MM-.m..' 
>lnnc,      N.-.irlv  all  ihc  i'.„kap.,o  >..nds|,.„,..  li.inKn  -unuulut  ,,n  ,A,H,Mirc 

.ln('tuthr..,ns,r>i..ninln..irlM.naIrsstdi.lini.'an.lniaKn.>i,.c,tlh.r.nHnt 
till,  la.i,,r  alun,'  nnd.r>  ncccs^.ry  tlu   prncnriiv^  ..l'  .■.|ii,illv  v.iM.md  ^,i,,i- 
|ili'>  il  (liiM'ly  ccniiJaratiM'  ri'>iilt>  .irc  lo  I  r  olitaincd. 

The  piVMiil  >l,ilc  (,l  ina.liv  ily  in  lli,.  indii-try  i>  lo  l,r  aM  ri!.,  d  1.,  various 
(MUX'S  anions  wliidi  ihc  more  iniporlanl  ar<': 

1  Till'  Ir'luri-  ol   the  (|u,irri(>  wi'Ji  depth. 

2  -The  xarial.ie  naliire  of  the  >to„e  and  the  pre,enre  ol  h.irdhead 
an<l  mud  hole,. 

.^  The  lack  ,>r  .■onlidence  on  the  part  ol  eoiitra.tors  in  the  al.iiily  of 
the  opiralor,  to  -upply  stone  to  order. 

4      The  eonipetition  of  other  stone,  i)arlieulariy  Tyndall  and   In.liana 

liiueslnne. 

.=;  The  hi^h  c.pst  ..f  <|uarryiiiK  due  to  the  larj^e  amount  of  \\.„ie  lor 
whuli  there  i-  no  market  either  as  rulihle  or  for  i!>e  in  macidani.  Ihe 
only  stone  a  .|uarryman  ran  di>pose  of  is  lii>  l.est  <|ualily  of  M.fi  IniiidinK 

6  The  hiyh  was.;es  demande.l  l.y  stonecutter,  (Sf)  per  .la\  I.  Stone 
can  l.edresM-d  in  the  l.ii;  mills  of  Indiana  at  a  cost  \vhi(  h  niaK.',"ll,i,  f.^nire 
almo>t    proliil)iii\-e. 

7 The  refusal  of  contractors  to  accept  any  hut  the  -.oftest  stone. 
This  attitude  i>  doul)tle,s  due  to  the  hiyh  cost  of  stone-cutting.  It  is  to  l)e 
rememlKied  that  lew  commercially  successful  sand>tones  in  other  centres 
are  as  soli  as  the  averaj^e  i'askapoo  stone. 

S  The  average  stone,  however  optimisti.-  we  nia>  desire  to  he,  is  not 
reall\-  a  first  class  s.indstone  for  moinmieiital  structures. 

MoN AU(1I    .\Ki..\. 

.]fu<ln>d  {>,i,i,ryi,i-  ami  Coiitradui-  Co.;  y, .  Frvcium,  pn:si,h;it.  1266 
Fourth  Ave.  S.,  Lethhruh^c,  AlhcrUt. 

The  (juarries  of  ihi,  cmpain-  are  -itualed  on  the  north  hank  of  the 
Old  Man  river  a  short  distance  ahove  the  crossing  of  the  Canadian  Pacific 
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railway  aliiinl  ^  mile- wt-t  ot  Mmiari  h  -i.iiiun.  1  In  |irii|Mrl\  idn^i-t-.  of 
X(t  .Mil--,  In  iini  |),irl  III  M(  lii>ii  17.  tiivMi>lii|i  1(1.  r.iii;;!  -' I  wr-i  III  liii'  Imirlh 
mcridiai). 

'I'llr   ijlLirrx    lAlcll'N   .lln.ill    JIMt   feel    .il.iili;    lllf    I. in     ..I    llii     ( -i  .irpmi  III 

f.K  -rii:  ili>-  ri\t  1  .iml  U.\-  Ixtii  wnrktd  in  In  .iliuiii  the  -,mi.  .1  i.iin  i  ,  tin  r>  h\ 
(■\|Mi-.iiiu  -t"nc  I.ihImi  Imiii  ilu-  nriuinal  I.k  i-  lli.iii  i-  l.i  hi'  -.in  in  iiin-i 
(it  till'  -.iiiil-iiiiic  i|ii.iriir-  III  All'crla.       Tin-  mi  limi  i-  .i-  IhIImu- 

'l-S    II.        Siiil    ,,||,|    tliiii    -.1.    Mc. 

H-lli  11.      riiin.liiij.Ui!     ..,iu-  i1,V^<»). 

\r<  li.     ^li.ili'  ,iiii'  iliiii  >iutic. 

1.S  ll.      huiiiliiii;  li,(|-,  1   hp  ,<  Icii  III  liiii  km--. 

'I'lic  iii.iinr  iniiil-  -Irikr  N.Kl  W.,  .iini  .nr  «iH  ilirm.ij  ,(i  iHiii\.il-  m| 
alioiil  KMcti;  lliiv  li.ivc  Ihih  iiliii/cil  Inr -in  rc^-iM' I.h  i-  ,i-  llii  i|ii.irr\  li.i- 
lu't'ii  .i(l\  ,1111  i-il.  (rn—  jninl-^  .ire  inlriiiiu  iil,  |MTmilliii.;  ilir  i  \  iiu  timi  i.t 
stniic  III  ,iiiy  iir.ictii.iliU'  »i/c. 

riinc  (li-linrt  Ixiii'-.  Ill  >li)iif  ,in  |inMiiiii|  li\  ilii-  i|ii.(rr\  .iiiij  llu-o 
t\lK-«  ( iirrr^piiini  in  .i  yciiir.il  w.iy  willi  -iniii.ir  -i.iiu-  in  nilnt  i|ii,iri  it- 
(if  liu'  forni.itiiin.  Tin-  li'--t  i>pf  il.^dlli  i-  ,i  -nit  hlni-li  -ii.nr  uiiiili  nm- 
*'itiiti-<  the  liiilk  (ll  tin-  Inwcr  imililini;  licil-  .i-  nnw  i\|iii-ii|  I  iir  -iimihI 
typi'  i>  a  suit  liiilT-ciil.  Hired  clinic  i  \Mi\  i  u  lli  li  i-  i\  idi  iilK  di  i  imiI  Ik  .in  lin- 
alltTaliiin  nl  llir  liliu-  >tniic  a-  it  ii((iir>  in  llir  liirm  nl  .i  /mu'.  .^  nr  d  ini  ln- 
iii  ihiikiu~-.  .inunid  the  lilmk--  nl  Iiliit-  >iiiiii'.  In  ihc  i.irll  ^i,iv;(-.  nl  npcr.i- 
tion  tlii-  liiilf  ~lniif  wa-  n.nrc  .ilmnd.iiil.  .ind  it  Inrinni  llir  liiiik  nl  ihr  prn- 
diict  when  the  (iii,irr\  w.i-  lir-I  npeind.  .\-  llii-  s.iriiix  i^  llie  re-nli  nl  the 
fixid.itinn  nl  tile  liliie  -Iniie.  il  i-  .ippareiil  lh.it  it  will  diniini-h  in  .iinmint  a^ 
till'  (111, irr\  i^  exteiidid  f.irther  Irniu  the /nlle  nf -iirl.u  e  ue.ilherin^;.  .\t  ilie 
presi'iil  time  the  .iiiinuni  nf  jnilf  >iniie  i-  Inn  ^in.ill  In  lie  nlili/ed  .ind  it 
realK  i>  ,1  dr.iwli.ick  tn  the  i|ii,irr\  .i- it  mn-i  lie -.iwii  nil  the -iirlai  e  nl  the 
blue  -tniie  lielnre  the  1, liter  cm  In  m.irketeil.  The  third  l\pe  nl  -.imie  is 
till'  M)-e.illed  h.ird!ie.id  wliirh  nei.iir>  in  l.i\er^  Aiu\  lentiiiilar  m.i->e^  in  alinut 
10  per  cell  I  nl  the  Inwtr  Imildin^'  lied-.  Tin-  ^imie  '■  l.Uii  i  i-  \  er\  h.ird  .iiid 
cnnip.ut  and  ,ippe,ir>  In  lu'  nl  -einnd.iry  nriyin;  it  i^  nl  im  ii-e  Inr  liiiildini; 
piirpiiM'-.      The  Milt  n.itiireiil'  tin    im.illered  Mue  ^tnlU'  .     lint  in  .irmrd  with 

the  Odiditio!)  presented  in  nin-l  nl  the  r,i-k,i| qiMrrii  -  v  lure  the  iin.illereil 

stone  is  the  harder. 

The  stnne  nl  the  upper  lied^  i  \M^')]  -linw-  -i  .irieK  ,in\  nl  the  Milt  lilne 
type  lint  the  h.irdhe.id  is  of  freciiient  ncinrreiue.  p.irtitularK  tnwan'-  the 
bottom.  The  i.;eneral  stone  of  these  l.i>er'-  re-emble-  the  ImtT  tvpe  ol  the 
lower  beds  but  it  is  thin  and  fr.icttired  ,mil  is  not  cnnininiiiN-  em|)lnyed  for 
biiildinji  purposes. 

The  closing  of  this  ([uarry,  while  in  part  due  to  the  nener.il  l.iiliiiK  "ill 
in  demand,  was  occasioned  chieth-  b\  the  he,i\\-  overliiirden  ol  .^1)  leei  or 
i;  or  .  Experiments  ha\e  pro\HMl  that  the  overixiiii;  sh.ile-  ,ire  suit.ible 
''.T  the  manulacture  of  a  certain  type  of  ornamental  briik  and  in  consi(|ueni  e 


u 


•^^     'aiii.'cai  j"^:    „_'i-    ',v  •/.jv^.. 


TinnTf  n  J 1T1 


1% 


:;."h;:v;;:     ;:::••;. v  .....u...  ...........  s, 

'l'-(.in.,-  Iron,  .I,..  „.„„r,,|  f,,...  ui,!,..,.,  .„  .^':"''"'  '"  "'>  <  ..ns„i,.r.,|,|,. 

«l'la...  XXXViK  ••".....nhnnK  unnurk.ul.l.'  nutrri.,! 


7V/C  .v/()«c.-  \<(.  \p,{) 

tinriK  l.l,i,.,..l.,„r(\o.  5,  I'l.iirlA  i" 
NiiKJsiun,^  i,su-<|  ,m.|  i,  ,,, 


\M..,|,u,n,-rh„.-,r..m...|  ,,„,!>,..„,.„„ I,  ,,,,;,. 

;'":"''"''.""■ ''''"•^"■'■'"""•»vka,«„, 


I'-kIi  .InMllinj.  l.„ior  n  in,li,-.fiv.     .  ,.  '■ru>l„n«  s,„.nK,|,.     T,„ 

r..onl...|  l...|.^.  i.    ..  .     "    ,:    Vr;   ,        ■  '     TV''  ""'  ^"•""  '""  "^  '>«"- 

i^  pn.lMl.ly  ahou,  15  «ram'  i„  w    ^h,  'h-.-n..  a.u,  ..Iv    ..„.,t 


Th.-  pl.vM.al  pn.pcrlio  ar<.  .,>  f,.||„ws:- 
Spc(  i(i(  Krasilv 


WVIkIu  per  iul)i<-  f,„,i,  ||,s. 
fore  spaci'.  [kt  cfiit 

F<ari„  „f  .,|,M,rp.;.,n.  iHT  .vn,,  „nr  hour. '  . .  .' . 

"       twfi  Hours 

"       ^''>w  immersion 

"       "  "  ••       '•       in  vacuo 

under  pressure. 

atnralioM,  p.r  rent,  one  hour  .  . 

"  "       "  two  hours.  , 


CfwftiiKiit 


ru.s'u-ngstrenRi!,.||,s.  persq.  in. 


IHT  sq.  in 


Transverse  strenRth,  ll„. 
ShcarinK  streURth.  il.s.  per  sq.  in 
I-oss  on  corr(,sion,  ^rams  per  .sq.  in 

iJnlhnjr  factor,  mm 

("hisdlin-  f.irtor,  giaiiis,  . 


2M\ 

l.?8-r)4 

17-47 

.M  < 

.S.SO 

7-86 

7-86 

n-,?o 

0-44 

0-71 

lO 

7,092' 

3,96.^ . 
wet  after  freezing 2,976- 

.^08  • 

()-4.S9 

0-0223 

21-4 

27-40  II 


slow  immersion 
in  \acuo, . 

dry 

wet 


3^»rf«&.'  '•«^d  aras  •^. 


I'l       M 

Vv\\\    1 

nfflBf^PK^^ '  '"*    ^^^B  HS^p^RPV^^I^^^^^HivmBl^^^^^^^^^^v^^^i 

i  1 

ir 

-  ...  .IT'    •''   ^          ,— 

r-^^-  ,  ;^^ 

^^^^^^1 

^^^1 

«^B 

i^t4 

7 

■      T           »      — .      ^^ 

I'.io^kMtuu)   ^.iiuUtiiiir        I    iltiiu^   .1    litiirL:    iti    ihr  iiii.irrv    i »(    tin-    \I:m'Ii-i)[|    (>iMrr\iiu^  .iti  I 

(.  onlr.nl  ill;;  (oiiip.iiiy,    "'  man  h,  Alliirt.), 


exzs^is''^rjisis:::^L>r7vyW(isasKixTssw's:  \ 
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As  this  l)luo  stone  iindouljtedly  ri'|.reseiit>  tlif  (irininal  material  from 
will,  h  the  huff  stoiU',  No.  1,^61,  was  (li'rivcd,  a  ((imparison  of  the  analyses 
of  llie  two  varieties  is  iniport.int.  Before  n^lkin^;  such  a  Kinipari-Min.  it  is 
well  to  ha\e  the  two  analyses  before  u-.  as  follows: 

No.  \M){)     \d.  I,U)1 
I'er  eeni       I'er  cint 

Insoluble  residue 'Uil  7()-,^,H 

Soluble  portion 2,^-5iS  2<>-62 

Partial  anahsis  of  soluble  portion: 

I.inie 

M.ijiuesia 


•erne  oxide 


I 

I'errmis  oxide 
Carbonic  acid 


()  ■  24 

1  ■  28 

2  (14 


')  ■  4S 
4- 05 
1-5() 
1-21 


Total  soluble  constituents  determiiiei 


1 S  ■ ')(, 


2\-.U 


In  the  first  place  it  must  be  remembered  that  >lont>  i~  too  variable  a 
substance  to  justify  the  conclusion  lh.it  these  two  examples  wtTe  oriKinallv 
exactly  the  same,  i.e..  that  they  contained  the  same  relative  amounts  of 
grains  and  cement.  .\»umini;.  however,  ih.it  thi>  was  the  case  we  observe 
that  the  .iltered  stone,  Nd.  1,^61,  contains  a  greater  amount  of  cement  than 
the  unaltered  stone,  \o.  \^M)■.  this  is  not  in  .icKird  with  the  (-bser\  ations 
in  any  other  instance  with  the  I'askapoo  sandstones.  It  i>  to  be  noted 
also  that  the  ditterence  between  the  combined  determined  constituents 
and  the  total  soluble  portion  is  greater  in  the  altered  >tone  -«-.^()',  as 
compared  with  4 ■62',  in  the  unaltered  stone.  The  increase  in  the  cement 
isdu'\  therefore,  largely  to  the  .iddit!'in  of  lime,  magnoi.i  and  clayey  matter. 
Before  instituting  a  com;  irison  between  the  <letermined  constituents  of 
the  two  cements,  they  must  be  exi)ressed  as  percentage-  of  the  total  amount 
of  cement  present  in  each  in>tance.  a.-  follows: 

No.   1,^6(»       No.  1.^f)l 
Per  cent         Per  cent 

1-ii'ii' 26-4  Mi) 

Magnesia l.M)  \,\.(y 

Ferric  oxide 5.5  50 

I-errous  oxidi' H •  t)  4-1 

Carbonic  acid 26-S  17-1 

Alumina  water,  etc.,  etc ]')■(,  28() 


')<)  ■ ') 


9')  •  S 


The  changes  in  the  actu.il  chemical  compo>ilion  of  the  cement  are    in- 
di(  ated  in  this  tabk'  and  ma\  be  summarized  thus: 
1  —  A  j-light  decrease  of  ferric  oxide. 
2 — A  marked  decrease  of  ferrous  cxide. 
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3~A  prcnounml  .Icrrease  of  carbonic  acid 

~^.;:;:;'„;::r "  ^""""-""^  '"--'^"'  '"^-«i„.  a„  in.-.as.. .. 

.■>-Asl.Kln  inm-asc  of  ,„aj.„esia. 

'>-A  lu.avv  increase  of  ,i„u.  ,cs,,iu.  ,,.,,.. .a.,  of  carhoni..  a.  i., 

<ieU.r„,i„c„  «-"sntuc„,s.^p..,     ^^^   ;;X;;'onf'^"  '^  ""''''-  "- 
a  .l.rcct  ,„c.aMs  of  c„„,pari„K  the  .en  c,,  i„      ,-  -      '  """"     '^'^'''  «''^*''* 

anyerrur  ,luc  u,  pore  spare  an.l  is    '  .  "'''""''  "'  ^"""■'  "''viates 

I.I. 


Lime 

Magnesia 

Ferric  oxicie. 
Ferrous  oxide. 
Cariionic  acid 
Alumina,  vtr. 


■No.  1,?6() 
X  •  6.^ 
4  •  2,S 
1-77 

2  ■  82 
X-77 
6-404 


I>'r    cubic    fo,,(. 


Xo.   1,?6I 

l.^27 

.^  •  67 
21 
1  •  ()') 

li         _: 


This  table  illustrales  i,,   ,i„.  ,.. 

amount  of  li„,..  magnesia  and  dun  Im"""'  '"""""'  ""'  "''•'''"'""  "^  a  large 
-"-.  the  sli„u  .i„,.„  ■;;;';;:  -;;-;•;;  •;-  --n,  of  .be  origint. 
ferrous  oxide.  '  '""'   ""    ">^i'iati(.n  of  [,art  of  ibe 

The  striking   features  of 


are : — 


the 


'•UTation   of   X,,    1,^60  into   \,,    1,^61 

pace. 


^^'-   A  partudo.xKlation  of  the  ferrous  oxide 

ori.inai.-;i:::tr;n;;:bi;:,;;-:r' •"-"-'''"  --'--  -  -k' 

"^  -agnesia  and  iron  are  J^^U^lZ^^  "'''''''■  ^"'"  "  '^^  -""- 

•'-.ejzr:;::^ ;;;;;;:— ^^^^^ 

-.-.i-ncesarepresenL[b-;;et-::-^^^^^^ 

(xo.tp;^'u:V;r;s:,.:';;'::;;.,f''-;^  --'r'<-  -  a  bu. ..... 

J^«^.  page  217)  bu,  present  n.b  J^  7  '"r"'  ^■^''^^"'>'  ^^"""  '^  - 
"■■■^'rn,  with  little  re'diness  a^  ^  u  I  a  «  '  l""  '  "  ■'"'■  ''''"■  '"'""■-  ^ 
PH'sence  of  (lakes  of  white  mic  The  ^'"'""' ''^^  -^""'^  ''"'■  "'  "- 
a  thin,  of  the  rock  do  uoZL^  ^Z^!;  T'' '^'''V''''''''''''- ^''''^- 
grants,  feldspar  and  the  usttal  d  trk  d  col  ,  "'"''  '"  '''■""'■"•■•  *^t'»'- 
an.l  fade  in,pene„tiblv  inn  the^  '"',•'  "•'""''' '"'"'  ''"  "'"""'ance 
^"^™''   ^'''^'-""K  ^vhite  mica  al.so  occurs 


ill  .ippriTialiU-  .immiiit.  In  pl.ici-  tin-  mincr.il  i;r.iin>  -..cm  lo  Im'  <  1(]„I\ 
.ip|)(iMr|  .111(1  .in-  ^1, lined  reddish  .,n  lli.ir  in,irv;iii>.  In  ..ilui  pl.ic.-.  ihc 
dtrnnipo-itii.n  .if  ihc  fcld^p.ir  M'(ni>  linllur  ,id\. in. rd  -u  ili.n  more  ..iiunt 
i>  .i|)p.ircMl.  riic  >l..nc  il.)-clv  rcMinipIo  N.i.  1  _'S5  (r.mi  (',iliL;,ir\  :  il  i-  a 
>lii;iilly  ••<  leaner"  >l.ine.  li.iwever,  an.l  ni.i\  lie  di-.|ini;Mi>lie.l  |i\  ilie  re.l.lisji 
>t,iins  n.it  <il)>erve.l  in  the  Calu.irN'  r-|i.ne,  riil-.  ~i,,iu-  j,  I,-..  |„.inii~  ,nid 
inn.li  slr.m.yer  and  liarder  than  llie  Mui'  \ariel\. 


The  ph\>i.al  pr.ipertii-.  ar.'  a-  l.)llii\\>:    - 

Specific  ^r.ixily 

W'eijiht  per  (  uliii-  f.i.it.  Ili> 

I'.irt'  space,  per  .cnt 

Rati.)  of  aliMirptiim.  |)er  cent,  .ine  h.)iir 

I\v. >  h.iur~ 
V  ..  ..  slow  in.iner^iiiii 

»  ..  ..  in  \  .a  uc)      . 

under  pressure 
t  oellicient  ol  satur.iti.)n.  per  ciMit.  one  hour 

twii  iiou'-s 

..  slow  iinnur-i'in 

in  N.iciio 

Crushing  stren.mli.  Ili>.  per  >(|.  in.,  ilry 

wel 

A.-t  .liter  free/inj; 

Trans\erse  stren.mli.  lbs.  per  sq.  in 

Sheariiij;  streniith.  ihs.  per  s(|.  in 
Loss  on  corrosion.  j;ranis  per  -.i.  in 

Drillinj;  f.icior.  nun 

("In'sellinj,f  factor,  grains 


Utioj 

](!•<() 

.■i-7.' 
4    14 

,>-s7 

:■_>() 

7  •  M) 
tl  5 
(l-5() 
!)•  7'> 
i)')S 
...      (>.1^)(>- 

.vf)7')- 
•>?'()■ 

.=;  1 J  • 

s  .v=;   II 

For  an.iK>i>  ,ind  diMU>sion  .)f  chenn'.M!  pr.i,,.-rlit-,  -ee  under  the  lihie 
Mon.irch  stone.  No.   1,^60.  p.iije  1<J7. 

X.I.  1.vS'>.  'riii>  .Mone  is  \er\-  like  \...  lidl  Iml  it  i~  s!ii,;lill\-  in.ire  :^rey 
and  le>s  \ello\v  and  a  little  s.ifter. 

X.).  1,^62. —In  colour  and  .nr.iin  this  -tone  i>  \t'r\  like  .\.i.  ISfiO  l,ui  it 
is  niiicli  li.irder  and   has  much   more  lime  in   the  lemenliin;  mal.ri.il. 

The  e(|iiipnient  of  the  (|u.irry  is  .i>  foll.iw- 

2    l.i-t.m  derricks  with  ste.ini  h.)ist--  ,m.l  ■•i|),ir,ite  lioil.r>. 

2   hand   l.i.i.liiii;  derricks. 

1  61)  h.p.  en).;ine  and  h.iiler. 

2  single  pitman  t;an,i,'  saws   (I'.itchl. 
1   planer  (P.itch). 

Pump,  track,  cars  and  acce^-.iries. 

The  jiiinj; -aws  are  said  lo  !i.i\eaii  i  iiicicnc\-  ..f  8  inches  |(ei  In  mi  uni  kini; 
with  7  or  8  hlades  on  blocks  10  feci  loni.;. 
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A  mill.  4.^  by  60  fc...,.  a,„l  several  ...Iht  i„„l,lin,s  ..r.  n„  ,1,.  ,.,.,„.., v 

Th.  l.uH  .,„„..  i.  nu  l„„„.r  av„il..l,K-  i„  ,|„an.i.y  an.l  ,1,..  I.ln..  xaru.v 
.^  ..It     !..■  n.ark..,    „nl..,,  ,1,..  nur.an.Va.ion  rH.rml    ,.,  al,„v  .■  i,  hI.cu 
"'■"'""■'•■-    ""■   "•"<-inK    ,-ruv.   an.  .,u..,...l,   all    f.u.l,,   ..Marrv.i'ln;^;  - 

Milli.ln.k>, uarant.nl  alUol,  MOM.,     (o  .v,,,.  „..,•  ,,.lm    l.,.„ . 

.Mil!  l,|.Mk>|.>~  [„.rt;.,I      ^pcrial  1(,«,t  pri.v. 

(  .>ur>in.u    rork  lar...  l.,.,l,|..,|  ,,„1  j„i,„,,|,  „  ,„  s  i„.  „„  ,,.,,      ;,  ,,.„. 

IHT  Imcal  looi. 
Sill>,  2  l.ri.k.  >auM  t,,p  aiH  I,,,!!,,,,.      SI  ,„.,■  lin,.a|  |,„„ 
Dinu-M.inn  s„,nc,  hmj;!,      75  .■.ni.  p.-r  cuhi,-  tu.,i. 
I  !<'•  K'l.il  I'rn.lucii.,,.  In,ni  ihi>  ,|„arrv  i.-  j-ivni  1k-1.,u  ■    ■ 
l''ll       IS.DOO.M.  11.  1,1,11  ail.i  \,\uv.U,nr 
mi     MUmru.   t,...,n   l.hu.:    S.,.,)„  ,,,,   f,.,,,,   ,„„-,^     „„„„,.,, 

Iiluc  ami   IjiiII   ((jiii-^ini,. 
1'>I.^     2., ^0(1  ,  u.  II.  1,1, ic  >i„m.. 

ol  M.OOO  p,r  „,„„tl,  |,,r  i.,uhi  ni(,iilli>  in  ih,.  yrar. 

TlH.  „,,.,  in,p„r,a,  t  s,n„U,n.  built  .,f  ,1,.  blur  Mo,,,.  fn,n,  ,l,i.  <,uarrv 

at.    Ra,hvay  (  nmpany  n,  (  al^ary.      11,.  bascnun,  i.  lai.l  up  in  rock 
ace  o.ursn,,.  M  ha..  rHainal  .he  blui.h-Kr.y  ,ol.,ur  v.rv-  wol  ,  a  shVht 
U.n.ic.n.->-  ,o  y,.llo,v  w..a,l..rin,  b^in^  obscrvnl  in  nuul,  .xp.,..,,  phu  vs'.S 
IHe  s,.,,u:  ,s  hanU  ,hau  when  fr..h  c.uarric.l  an.l  can  m-  n-..lv  b    abn       , 
by  the  ,hun,b  „a>l      The  re.t  of  .h-..  buil,li„K  is  ..f  san.l  rubbdhni^h  .  h 
a.s  usual  uuh  the  .Alberta  .s.n<ls,.,nes,  is  less  sa.isfa.torv  than  ,he  ro.-k  face 
Some  vanat.on  ,n  the  colour  ..f  .iiffcrertt  blocks  is  to  be  obs..rve,l  and  this 
hZ  'll^nt  7'''r'"'^  "■^'  ^■'■"^^  '-'^""K  "f  ""-■-•     Sn.all  ..a^•ities  which 
a,  H  ■     u  ,"     '  •;■■;."■"'  '7  ^'^"•"  ""'"•■^""^  ^'"'l  •'^■•■■-■'  --h  from  the 

elt  n      1        '.  ,      ■    ""■      '  ""  ""''''^'  '"  ^'■""  ^^•'■"'  -•'-•■'■■"tv  to  what 

a>  b    .lue  to  abrasions  o.casione,]  in  han.llins  the  dressed  stone.     I  nfor- 
a  e  y  a  number  of  bkn-ks  have  bc.en  lai.l  up  on  edge  resiiltin,  in  an  i,  - 
table  exfoliation.      The  .larker  col.,ur  of  this  IniiLlin,.  as  compared  with 
the  other  slone  structures  in  Calvary  is  striking. 

MetluKhs,   .hiirch   in    Lethbridge   :m,l    in    the  Canadian    Pacific    Railwav 

re  1  ess,  some  mud  holes,  and  spots  of  buff  stone  which  IkuI  n..t  been  com- 
P  ete  sawn  oti.  I  he  cluir.h  presents  a  more  ,inif.,r„t  appearan.-e  but  some 
ot  the  stone  in  expose.l  positions  is  turnintr  slightlv  vellow.      The  Clares- 

^^2!""  r  n  ;  \''^'''^f  ^'^  ''  R"«l  — P'-  '  am  informed  that  it 
V  a.  !,uill  partly  of  blue  Monarch  stone,  partly  ol  Cochrane  stone,  an.i  partly 


I 'I     Mi      WWII 


F'askapoo  samlstonc,    Macli-od   nii.iir\  in»'  a.nl  Cuntractin^  Cijpiip.iin' 
c|iiarry.     ('uurt  house.  It  tiiliriilii'-.  Alberta. 


t^'^-Ji^mm 


2()t 

nf  till-  Monc  l^ikcii  Iroiu  the  old  -t.ilinn  .11   Cilii.irv    wliidi   I   l.,li,\  •  u.i- 
(|tiarric(l   at    the   ICIImiw. 

The  hiiM  >t.)iic  ni.iv  l.r  >cfii  in  ilic  |,.,„-  .iiul   irimmiiiv;,  ,,1   ili,.  piiMic 


scIkmpI  at  lliuli  Ki 


I  lIU'  (l( 


il  Mile  Monari  I 


Lcihlirid^i-  liriwcry,   ip.    the   H  ink   <.l    M 


m  Ilir  Irinuiiin;;-.  iil  ill 


ontri'.il 


.fthlini 


(Hurt  llouM',  I.ttlilirid 


anil    HI 


«»■• 


■riii>  la>l  liuildini;  i- of  \>v'uk  w  illi  ihr  Im-, 


and  trimninijixil  hull  Monardi,  and  ihc  pillar- a(  llir  door  ..I  Mi 


I" 


ic  riK 


k  I. 


ui'  haMiuciit  is 


II'  Miinari  11, 


a  «()(«!  uniinriii 


I  lull 


I  III  If    -tOlli 


IKIW- 


ttl. 


if  (let 


'lidiir  and  the  <  ul  work  nf 


tTKiraiion. 


11 


laclors-  as  tht\  >li(i\\  ImiiIi  Inil'f  and  lilii 
XXXVII). 


If   iiill.ii-  an 


■ali^- 


I'  ciiiiiiir-  aiicl 


nil-  mud  lidlc-  I  I'lati 


Stone   from    tlii-   (|uarr> 


u>i(!   in 


AllnTt.i.  i'dmonton,  Ain\  aUo  in  Minic  lui~ii 
Iniildinus  in  Mad 


-inilioia    II 
ilo!  k>  ill  1 1 


ui\(r-il\- 


lal  (  il\. 


N\( 


il 


nnldiiiKs  in  Madcnd.  c.t;.,  l.iMllHr,  Andirlon,  Strutlur>.  and  lirv.iii  Mo(  k- 


..lid   to  h.i\i'   I 


ict'U   (■<in>tru(  tiM 


il    r-loiic    fr 


huildiiiKs  show  several  types  of  huff.  Iilue,  and  Kreyi-li  r-t 


roin    ihi-    localilx. 


Tl 


tuiiate  amount  ol  adnuxtiiti 


H. 


one.  Willi  .111  iinfor- 


lilue  cores  .ire  >een  in  -i 


onie  iii>l,inr(- 


the  ydlow  weathering  of  these  has  not   .idded    to   the  .ipp.Mr.iiu c  of   iIk 
Iniildings. 

Mrs.  Arnold,  Slaiiiiloii,  Alhcrtn. 


Stone  is  exposec 


lioth  lianks  of  the  Old  M.ui  river  f 


iles  above  the  (|uarries  of  the  M.ideod  ()u,ur\  i 


or  .11  le.isl   two 


d  (• 


intr.u'lin.u  ( 


om- 


pany,  hut  the  outerops  are  mostly  thin  and  interhedded  with  so  much  sli.d 
that  little  prospect  of  successful  (ULirryinj.;  is  presented  to  tli 
the  present   propert\-     the  north 
range  24  west  of  the  fourth  ineridi 


He 

e  eastw.ird  o( 

west  (|uarter  of  section   M),   township   10 


At   this  point  a  coulee  eiilirs  the  rixir  \.ille\   and  si 
e  ri\er  front  and  on  lioth  sides  of  tlu'  coulee.     .\t  the  mouth  of  the  r.i\  ine 


th 

the  sandstone  i>  ahout  10  feet  thick 


one  ir,  e\po>ed  on 


thi 


ayers  increase  to  at  least  .^0  feet  in  thicki 


under  a  slight  stripping   .iMcndin);  the 


but  with  ,1  corres- 


ponding   increase   in   overhurdeii.     The  ^tone.  for  the  most   part.  i>  heavy 
be(ide<l  an     ' 
air.        t  of 


<l   IS  cut   li\-  recta.   ;lllar  ]<iints  at   re.isonahle  inter\,il 


ihl 


e  mateiiii 


douhtlos 


ilah 


All  th 


l.irge 


i"  stone  IS  soft 


and  friahle  with  a  muddy  ai)i)earance:    ,ilso  there  ,ire  many  d.iv  holes  .ind 
stained  vertical  >treaks.      The  (|uality  of  the  stone,  r.ither  tli.in  forni.ition.il 


flil'ticullies.  is  the  chief  [X: 


propertN', 


Tl 


omt  to  hi'  considered  in  .in\'  .ittempt  ti 


rk  tl 


le  long 


to  th 


e  r.iilw.n  is  .it  present  a  deterrent  factor  and 


no  ([uarrying  has  heen  done  heyond  the  winning  of  ,i  few   blocks  for  local 
u.se.     With  the  completion  of  thi'  new-  line  of  the  Canadi.in  Northern  r.iil- 


ay.  a  siding  will  he  Incited  w  ithin  U 


r 


below  as  No.  1,?6,<:   thisdesi 


11'  stone  Is  described  in  del.iil 


he  ri\  er  on 


th 


(■n()tion  will  .ippKe(|u,ill\  we 


II  lot 


le  >tone  trom 


c  i)n>[>crt\"  ■:> 
'/'he  stone:    No.  1,^6.?.— This  st 


f  I  )i 


one  I! 


■an  M. 
the  i\ 


in  colour  of  any  of  the  P.iskapoo  sandstones  tested:    it 


nest  in  gr.iin  and  the  lightest 


ight  greyish- 


2i)2 

:;:V;:i:i;ir^:-;;;:::,,,-S':;;;:;;i;:;;,::"''A- 

III  r,,  I  ,»  ,„„  »,.,vi,l,i„  ,„  ,„  „,,„,,  „|  ,,,^.^^.  ,.„„|.,„  ^.|  >• 

c'XIr,.m,.|y  s„l.  st.Mus.  "    ^•""•^■'^""■V  r.sults  w.th 


riu-  |)li\>i(al  proiMTiics  an-  as  li,\hn\s:~ 

Spicitic  gravity 

Weight  per  viiWw  loot,  ||,s                  -'''•' 

Por.-spa.v,  pcT.-..,,, ; '-*^-^'-' 

Kati..  „l  al)>.,rpti„n,  per  ,vnl.  „n,.  l,„ur "?'!!- 

4  •  v.^ 

"  '•  ••  two  hours ^.() 

"  »  -         ^low  imiiRTsion 6- 107 

'"  ^'icuo ^,.,,- 

,.      ."  .  ••  "  under  pn-ssure -  ,, 

t  ooMi.u.M.  nt  saluralioM,  per  rent,  one  ho„r ■.■..■■  ,,,  / 

l\v(>  lioiirs ().  -J 

"  "  "  f^low  ininiersion 0-87 

(  rushn.u  slrenK.h,  ll>s.  per  s,|.  i„.,  ,|ry ;  .  '  ;   4;,,. 

"■^■t     .         5.'427- 

^-       "  "  "  ^"t't  alter  iVeeziiiL'  4  01  >. 

1  ransverse  strength.  ll,s.  per  s,|.  in  '' 

Shearing  strength,  lbs.  per  s(j.  in   .  ^J]' 

Loss  on  corrosion,  grams  per  sc,.  in,  .  .  .        n'o.mo 

Drilh-Mg  factor,  mm ^n(H<)28 

Chiselling  factor,  grams  "'  ' 

19-26      II 

The  analysis  of  this  stone  shows  that  it  is  remarkal.lv  similar  to  the 
b...l  s  one  Iron,  the  quarries  of  the  Macleo.l  Quarrving  and  Con  rlct  ng 
Co      In   the  amount  and  character  of  the  .en.ent  there  is  sc    ce      .nv 

t:::zz''-vi ''''"'  ;■'""'" ''  '•■'^•"•"^'^-  ••""  ^'  iowe^:::tu  nt  o^ 

cone  usio;    s  th         ■  'T     ^"^f'^'"''-'-  •"■  ''-■  ^f"-'  -'"l.i  not  lead  to  this 
conclUMon  as  the  x  ery  hne  gram  suggests  a  more  muddv  l.ase. 


20.1 


llic  .ili.il\>i>  liy    riirinr  Idllow..,: 

liiMiliilili'  rc^idiii- 

Snhihlf  |)<irlinii 

I'.iriial  ,m,ily«i-  <il  llic  Miluhlr  |«irli(in 

l.iiiK' 

M.iKncsi.i 

I'"('rric  oxide 

FiTriiiis  oxide         

Carl  ionic  acid 


1'.  r  . 

■lit 

7(1 

»-' 

.") 

5H 

<) 

'HI 

1 

>i) 

1 

(17 

1 

M 

to 

:<> 

'I'otal  of  coii>iitiK'iiI^  deler!iiiiU( 


27   (lO 


Duncan  Miulfdii,  Stdniiloii.  Allicriit. 

This  propertN-,  tlii'  xiiillnvest  (|u,irl(  r  of  >e(  lioii  M\,  i(i\\n>lii|)  10, 
raiiKi'  24  west  of  the  fourth  meridian,  h'e-  on  the  o|i|io>ile  side  of  the  river 
from  that  <if  Mrs.  Arnold. 

I'lie  cliff  is  about  M)  feet  hii^h  at  :he  -.onlhia^t  end,  .ind  Id  feel  hiiLih  .it 
the  iKirthwi'st  iiid  of  thi>  exposure:  it  i-  <d\(red  li\-  ^oil  lo  ,i  dipih  of  10 
fi'et,  .ind,  100  \-.irds  in  from  the  brink,  it  sliows  ,i  second  expo-iire  of  ~Ioite 
aljout  4  leet   tiiick.      .\ll   tiii'  upper  stone  .ippe.irs  to  be  thin  but    liie  lower 

ni.dl 
.'02. 


ipp- 
layers  aloUK  the  .^hore  are  hea\ii\  bedded  .iihI  Ii,i\i   U-en  i|n.irriid  |( 


extent. 


ri 


le  »toni-  IS  esM.ii 


liallv  the  -.11 


\d.  !.•!(),<  (I 


e^criiieil  on  p.lj.;e 


Mr.  Macle.m  (|iiote-  the  followini,;  price-: 

Ouarrv  blocks,  roiiiL;h     60  cents  per  cu.  ft.  ,it  (|ii,irr\  :    7(t 


ft.,    f.i 


1' 


cut-  per  cii. 


Coursiiiji,   rock   f.ice,   bedded  ,ind   jointiil.   (>  in.  on  b,i-e      'XlienI-  jier 

liiu'al    ft. 
Sills,  2  brick,  rock  f.ice,  bedded     -SI   per  lined  ft. 


Stone  from  this  (]n.irr\'  xv.is  used  in  the  power  lion>e  and  in  the  mw 
part  of  Macdonell's  block  in  Maclcod.  The  l.itter  buildini;,  ere<ted  in  I'M  2, 
shows  a  much  lijjhter  and  more  ytllovvi--h  colour  tlKin  mo>t  of  the  -Imuc 


build 


in^s  in  M,icle(M 


The 


:k  U 


rk  i>  of  f. 


lir  ,ipi)e,irancc  but   the 


surface  is  lather  soft.     The  cut  •     rk  shows  m,in\  nuid  holes  and  lines  ,iiid 


streaks  of  v.ir\in^' 


colour. 


buildi 


mi;  in   .\lacleod  are  ot  this  stone 


Th> 

f  th 


e  mullions  in  tlie    Hudson    ISay    (  fimpany  s 


l?av   (• 


M.v(  i,i;od-Bk()(  Ki  1   .\ki;  \. 

This  area  includes  (|uarries  in  the  Porcupine  hills  near  M.icleod,  a 
quarry  on  Fincher  creek  n.ear  Brcicket.  aud  oiIkts  farth.er  west  on  the 
creek  and   in  neiRhbourins;  buttes.     The  sandstones  occur  near   the   base 


of  the  Eocene  svstem  and  were  formerly 


bed  to   the  St.   Marv  River 


2(l» 

^;;;:;!;;",:,';',;;::„;::,:;:::"^,7--;"'  ■'•'- >■ ^■■->-,... 

"■■ ' --..'-.' i.:;':;'';:ni;ri;;:,:;:: 

Poniih,,,,'  Inlh.  ,„;n  M,,,/.,,/,  Jlhrr/,, 
f.ur  „f  f,.„|,i||  „„.    '      ,   '        ,'"""  ';■  "'•■■■'»'»"'l  •■<  M.,,l.,.l.     Th,. 

> - ^"- "":*;:!«'.: :.::::' rr;:? vr- 

-■■TV  ii„,i,„i  .„„,„',     ■':■;:';  "■""  ■»">■  «"'■  ""■  i-.i-  n < . 

r'";«> " ."  <■•.■.  ..r  ■,;;;,;„:,■:;:; ,:  ;:",-!„r",t"'.  ■-"'■""' 

:;;:'::;:r:;:;::;,;:,^;:-:^;-;i;;;:  r9"- 

-u-  ..n.s.„,s  .  uniforn,  Kn>  ish  ...lour  ,  ^,7^1,2,^^!:^  ^^'"""■^'■•' 
!s  cxtrenu' V  sh,ill„»     1,1,,,.  ,.,,r.  i  '  " "■  •'""""K'l  '"»■  .•\.-,iv,iti.,n 

»n;.^.::::l;;!:;s.:::;:^:t  ii;;:;:;;!:;;;-;;:;-:'"- ■-"  "' 
»«^:t;«':,i::::s;;;;\f7"' '''"--' - 

Still  fartluT  south  are  cxuosuris  ,,f  ?(i  f,„., 
differ..,,.  .|..,..,l.,l  ....,io„s  a,  luZ^^Zu      '"  '"""  "'  """■  "^^'^'■"•"'^ 

Ilur..  .s  n.,  ,|.,uh,   that  this  l.„aliiv  pr-senis  \nnvy  l,...l    ,  f    , 
largo  amount  and  in  aaossil.U.  p.,siti.,„'      „  ;       ,  "  ,  "^  ^"'"''  "> 

type  ..f  st.,n..  is  a  verv  .l.-slr,!.!     i     •  r'  *"'''''""  "^•"  '''^'  ^-'^ov 

-h.  .,n..  of  ..xi.iati;.  ;.t:  j';:^.''u''"''''- ,  •"  •"^'  "'^^■^  "-'*•• 
-•-".>^  '■'••".•  'K'  c.pi..iu..i  ,;;;,;l,:k^-,:i;:'  ::v:::^^;7"--;;--.  the 

•"""K  the  hiiis„lo.     Th..  haul  ,.,  ,hc.  rail  is  aliou^  -\Jl"'  ^'""""=* 


.'(15 

//;<■  \/(>)if:  Nil  1.V57  I  hi-  -|h  i  inn  n  n  |iri'^rin-  ,i  t  lir  .imt.il;!-  u!  iIii- 
iniTc  (li--ir,il>lf  ■^liiiif  The  <  iiliiiir  i-  cli-liiii  ll\  ;;ri\  wiili  ,i  -lii;|ii  |ir<>\vni<li 
c.i-l  .mil  i-.  ^Ilnwil  ill  \ir,  .',  I'l.ilc  lA'l.  rilr  |H  rm.iMi  nil-  111  1  i.linil  i-  K  lll.itk- 
.llilr  ,1'  111)  |H'n'i'|>lililc  ilitliniitr  w.i-  iiiiliil  liilwirii  iln  lri»li  -,iiii|ili  .unl 
the  r.li)lH'  whirl]  h.i>  lirt  ii  rv|i  imiI  lur  I  J  M.ir^  in  ihr  w.ill^  ul  the  fjiiiiii- 
hiitrl  in  M.ii  IiimI.  I  hi-  -tmir  -  iruiinK  i  niilili  -  mil  i-  in  lie  rl.i—iiuil  \»  iih 
lllr  Hriic  kcl  -!(iiic  (|i -?  rihtil  .i-  \ii,   t  '.^^  nil  li.iyc  .'II.H. 

I  iiilir  the  mil  TUX  ii|)<'  .iliiuit  inu-lhinl  u!  ihi'  -luiif  i-  -Cfli  In  lie  m.nli' 
lip  ill  (|ii.irt/  Ir.iKiiK'iii-  iii  (l-.<  mm.  nr  Ir—  in  ili.mii  iir,  llu'  .iliiiinl.mt 
1 II I II  III  i-  \rr\  "iliil\  "  .11 II I  1  Inliilnl  .iiiii  -linu-  .i  l.ii  .;i  .imm  lit  nl  -i  riinil.ir> 
inm  iixiili',  .mil  iviili'iuc  nl  rrri\--t.illi/,ilinn.  \n  ciin  i  i-  iirmhn  ii|  \i\  ihr 
riirrn-inii  If-I  .mil  lull  Hull'  ili-iiilt  yr.ilinii  rr-iiiliij  imilir  the  Ini/iiik; 
tc-t. 

rhi>  >liiiU'  i>  MitttT  .mil  ninrf  iM-il\  .ilir.nlcil  ih.m  Nn.  l.^.ss  .mil  li.i- 
.1  Kri'aHT  pure  >ii,iir:  il>  iliiihii^;  f.ii  inr  i-  prnpiirtinnally  liinluT  liiil  llu-  luvs 
rhist'UiiiK  l.ir'nr  r(i|iiiri-'  MriluMliDii. 


I  lie  pll\-ir,il   prnprrlit-  .llr  .l-   lullnw- 

Spcritir  ^!r.i\it\ 2(i72 

WfiKlit  p«T  ciiliii   flint.  11»  W.^K) 

I'nrc  -piirc.  |Hr  icnl  1SK1 

Ratiii  iif  ;il)M)rpliiin.  per  rinl.  niii-  liniir  .<•<)() 

..                ..             ..         ..        l\Mi  liniir-  4  05 

,.      ..               ..             ..        .,        >ln\\   ininuT>iiin  4  ■  OH 

..      ..               11             ..        ..        in  \  ,1111(1 ^■')H 

,.      ..              ..            ..        ,.       iiikUt  |)rf»iirt'  dOd 

(  <n't'tu"ii'nt  ot  >.iliir.iliiiii.  pcrcfnl.  niic  hniir  Ofifi 

..        .1              .1            ..       ..        twii  hiiiir-  ()f)7 

■I        ..              ..            ..        ..        -lin\  imnur-iiiii  (I-7H 

I,        ..               ,.             .,        „        in  \  ,1(111 1  {)^)'> 

("rushing;  -ti(ii^;lli.  Ih-.  per  -i|.  in.,  div  0.S4I  ■ 

\M1  ,5.,S(U. 

.1                r,                     ..                ,.         wet  iiMiT  Iric/inu.  4.'>.'>!.5- 

ir.m^MTM'  -iriiiKlh.  lli-.  |h  r  >(|.  in  501 

Slu-.iring  strength.  \\».  per  m|.  in  4'M  ■ 

Loss  fin  corrii>iiin,  i;r,iiii-  per  m|.  in  liu<5')5 

Drilling  fcirtor,  mm.                                             2(1- 

rhi>(.'lliii^  f.utnr.  s:niin>                                    2  0  Ih  ;-'i 


The  ;mal\>is  of  this  stmif  >iiii\v>  th.it  it  i-  i  nmp.ir.iliic  with  tin-  -tniie 
from  Brocki't  which  it  rcscmhli-  in  i;ciut.i1  .ipiicarani f  .mil  in  pin-ical 
properties.  The  pr('>(iit  tx.implc.  howcMT,  h.i-  cniisiilcr.iliiy  U>s  I'liuntiny 
material,  iiartii'iil.irly  the  r.irhonales,  liiit  it  is  much  hi^;her  ir.  icrric  oxiile. 


iO«i 


Tin-  ,iti.il\-.i,  |i\     Tifrnir  li.llnw^:   - 

In^oliililc  rcsidiic 
Stiliililr  |Kirtiiin 

I'.irli.il  .iii.ih-i-,  ul  iUv  -nliiM.   |H,riiuii 
l.iriic 
M.iKn(-.i,i 
|-irti(   (i\ii|,- 
Itrruii-  (Aide 
(  .irli<iiiic  ,11  id 

I'ol.il  nl  ((iii>liliii'nl-  ditirmiiicd 
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No.  1,<5.S.      Thi.  ,,„.,■,•„„.„  ,,|,r.sn.N  ih.-  ^r,-.,l  l„ilk  u|  ihr  -.,„,..  .,|  ,|„. 

.1.  ■  M„H.rh.  ...1  ,r.v  .,It..r...|  „.,„.•  h...  I,....„  ,..,„.,v.d.      Ilu-  U;u\r,u,   „f 

by  .|-...rn,„«  .,,„.ra. Ik.v..  .-..nvlv  1...   ,1...  ,h..r...-...riMi.    1,1,,.    .„l„„r 

a-  t  ..■  ...„>,.,,,„.„..,.  ot  10  v,,,r,  ..xpuMirr  ..,  ,!„•  wrallur,  Thj.  I.,.,  ^^jjl 
f''-'l  >..  .xpla,,,  th..  li.niu.l  .l.p.h  ,.,  «hi.i,  „M.l..,i..„  I,,..  ..M.,,d.d  i„  ,|,e 
M..t„r.d  ._.xp..s„r..,.  TlH-  Mu.u.  i>  .nnMd.raldv  hard.r  a.,d  .nnr.  I,|„i-1,  ,!,,,„ 
>.;•.  t.V.,  :  „  ..IhTv....-,.,  „.,„v  In.ly  uith  a.  id,  i.idi.ali,,,  a  unaUr  .,„„..„. 
ol  carlK.nal.  ul  hm...  l„,|,r  ,1,,,  ,„i„.n,.,...p..  alKui,  ..,u-,l,i,d  „l  ,1„  ,„.„. 
.>  mad.  up  .,1  .,„art.  tra^nu.,,.,  averaKinu  al,,,,,.  (.-.^  „„„.  ,„  di,„„.„.r. 
<  lur  l,,„„u.,„.  .,1  ahuu,  ,lu.  s.„,..  ,i/,.  ar..  ,„.„un.u.  1,,,,  -„  ..^,  ..,,i,..lv 
a.m.l  .ha,  ,h.v  ar.  n,.,  ...  1..  ..(.arlv  dilUTnuia,,.!  Ou,,.  ,|„.  ,.,.„„n,i„K 
ma.I.r  u  h„  I,  ^l.uw,  ..rundary  .aKi,..  a,„!  .unM.i.ra,  ',  in,,,  ,,x„,..  |  |,^ 
M'<ti"„  ,>  ,„„,|,  •■,li.a„(T"  ihaii  Ihat  <,!'  N,,.  1  i^?. 

Th..  (J,,...,,.  h..,d  in  Ma,l.„.l  ua,  l„,il,  „!  ,1,,  .r.A  -„„„.  i„  l-.p.v  j  h, 
wall,  ar.-  la-d  ,.p  i„  ^n,n]  „„it„r,„  U-in.  h  ru,k  la.v  .n.irM,,;;  uhi,h  h„ 
pr..Mrs..,l   „,  .,n«,„a!  ,„!„„r  ,-.n.arkal,lv  u.ll,      I„   v.tv  .Ap,...d   p„M,l„„. 

""  ■■  '''^  •'  :''«'"   >'""^^   '■ "■■•"'""  ai.|H-ar.-.l.     S„,„..  ,„„d  h„|,-    ,,,    „,- 

par.nfl„,M|H.var..M„allan.i.„Mli„..d,„al..«l,l,,vks.  (  u.  «„rk  Ma„di„u 
...  v.rn.ai  puHt,,,,,  i.  Mill  sharp  l.,„  i„  hunV,„Ual  p„si.ion  i,  .|,„„,  ,,  .„„,,. 
fina    .|„„„.,ra„.„,      r,,,  ,„„,,,  .,•  „,^.  ^„,,,,,  ^._,_^  ^^,^^^^.^,,^.  ^^^    ^^^^  _  ^^^l  ^^^ 

the  Ihumh  „a.l  .■v.M  .„,  sharp  p,.i,„,  „f  ,1,..  n,.k  lacv  an.lin  „„  pla.v  w  .s 
a..y  .■v,.|.-„.-..  ol  pnu.l.ri,,,,  .,l,s..rv..d.  Th.- ^;.noral  apjR.ara.Kv  .,f  .!,.■  I,„ild'- 
""K  .^  v.ry  salisla.t.,ry  as  it  la.ks  ,1,.  variation  in  ,ul,n,r  of  ,|i(|..r,„,  l,l,„ks 


will. 


ii  , 


sanilsioiu-. 


sa  lialun-  „.,t  ,in.„n.ni„n  in  nian\  l-uildi„Ks  o,nsirn<tc<l  .,1  I'askap. 


[)(>0 


The   Pionet-r   furniture   stor.- 


.„     ,  .  another  .'xaniple  of  this  st<,ni'  which 

.llustrates  .ts  rcn.arkahlc-  dnral.ili.y  of  ,-olour  an,!  its  suscv, 
rarvmj;      K,!l-  „v,.,  8  kxt  in  IcnKlh  were  observed. 


i'ptil),lity  l(,  fine 


I'l    Ml      WW   III 


l'.i-.k,i|H>ii  -..iiiil-ilimi'.  ''rDW-nr-t  Simu-  (  oin|Min'-  'mi.iha        U'u  il  II  ink, 
\l,,|i,  ill,-  II, ,t.    Ml..  rt,i- 


♦j:  vv! 


^mn. 


V/:A 


f 
f 


a*' 


T 
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Rork  I  III  on  niil'.cay  ijrsi  ,i!  Hnukii.  Mhcrla. 

Tlif  jAcncr.il  (li.ir.ict.T  (.1  llic  liiyhrr  p.iru  ,,l  il„  l,,iin,iii..M  .i~  cApi.-cl 
ill  Ihf  v.irioii-  liiilK-  i>  well  indi.Mird  l.\  ,,  p.,  k  dil  u,m  ,.t  |{|,m  k.l  M.,li,,ii, 
H.Tc  .1  I. ICC  (.f  _'(■  i.-cl  i~  pr.-cnlcd  with  lliin  -Kinc  liMuine  j,,  il,,-  niipcr 
li. ill,  ,111(1  lie.;-:..  ;;;..!. lie  'ip  to  Sir,!  in  |.l,ir.s  in  I  he  luu.r  li.ill .  ih,. 
^ir.il.i  arc  y.  ,\  in(j.(ili-  ..iim  ,i1m-  ix-ddin);  i-  inurli  in  ,\  id,  nr,-.  In  lli,. 
v.illcy  .  t  I'in  u  r  •  iTck  ji;  t  -  ■yiind,  llii-  -,■,  ii,Mi  i-  cm,  nd.-d  .l,,uii\\  .mU  M\ 
led  (,r  iiKirc.  \  ■■  Mup'c  ,il  :  u  hc,i\\  I.,-,!-,  i-,  ,!,■.,  lili,-,!  I„l,,u  ,i-  \,,,  |S,s7. 
Ill  the  ii.itiir.il  c\p,,Mn,-  il'l    >I(iiic  \vc,illici>  j;i-,y  uiili  .i  ,  ,i-,i  ,,|  Mli,,u. 

I  he  stoiiv:  \,i.  1S,S7.  Tlii-.  >i(iiic  i>  \ci-\  liki'  \,,.  1  Sss  -p,,;;,.  _>(i,s  |,nt 
il  I-  >li,i;lill\  iiK.r,'  liliic  in  culoiir  and  -.imnu  h.ii  liardcr:  il  rc~cinlilc,  ill,' 
upper  hciU  ill  I  lie  (|nair\  ol  llic  ("niu  ~ni  -i  Minic  (  n. 

Pi  III  her,  Alherlii. 

The  l,Kalil\-  s.iiilh  nf  I'iliclier  ua-  ikiI  xi.ii.d  ImiI  llie  >l,.nc  nia\  !„■ 
cxaniincil  in  llie  Hn.|.,>„  |?ay  Cuiiipaiu  V  liiiildinu  in  Ma-Kod  ami  in  ij,,' 
Keach  l.liick  in  the  -ainc  place.  Tile  Inriiicr  ImiMini;  n-cniiilc-  llu-  OiMcnV 
hnlel,  which  is  of   Porcupine   Hill  -i,,,,,.:  it    i^,   h..\ve\,r.  n|   a  rallur  darker 

coldur.     The  hiiihlin.u  >li,,\v-  li,a\  \   .mir-inij  and  I  ir:^,-  Im~,-  -idiie-  ,,1  .; | 

iiiiilnrni  uiy  c.lour.  Tlu'  ,iil  \v,.rk  i>  \\,11  pre>er\,.|  and  ihe  sinii.,-  ,,C 
th,'  >l,Mie  i>  reaM.nahly  hard.  rhc  >Unw  in  llu-  Kea.  h  Mu,  k  ulii.li  «as 
ere.  led  in  1')(t7  sh.iwsa  lini\vni>li  tint  nut  ~e,n  in  ..ilier  ImiMin-^  in  M,iile,,d: 
It  reseiiiMc-  the  -I, me  in  the  llii,ls..n  \\a\  ('ninpan\'>  Kiiildiny.  l,nl  it  is 
softer,  hrowner,  .ind  r.ither  more  reeiK. 


Cnn^sncsl  Sloiic  Co..  I.imilal:  Dr.  Pr  Whrr.  jnesidnit:  \V,ii.  Oliver. 
fii(nia'.^er.  6fl6  Fifth  Air.  .S..  Lethl>ri,l:^e.  Mherhi. 

I  he  pidperl\-  ,if  this  coiup.iny  i,  -itiiatecl  w ,  ~i  ,i|  Hro,  ki  I  and  ,  (in-i-i:~ 
ol  4,1  .icr,-.  in  the  soiithe.isl  (|iKirler  ot  section  \1.  township  7,  raiiLjc  -")  we-l 
of  the  tourlh  ineridi.iii.  The  scarped  l,,nik  of  l'incli,.r  .rc.k  pri-eiit-  .i 
section  of  111,. re  tli.iii  100  feet  in  all:  of  this  the  upper  (lO  feet  is  ,lrift  or  thin 
stone  l.eiicilh  which  ,icciir  .il.ont  11  f,'et  ,if  ^an,l>toiu-  in  he.iw  he.K.  I  he 
lower  .^0  feet  is  more  or  less  cmcri'd  l.\  tain-  Imt  prol.alih  ,on>i>l-  of  lairiy 
lie.ivy  s.iiid-.toiies.  .\lio\c  the  lie.i\  y  s,ind-l,.ne  ki\,r-  the  li.nik  is  dopini; 
and  ill  con.-e,|iieil,-e  the  (>()  feet  of  ,.verl>  iii^;  m.iteri.il  i-  ii,it  to  lie  r,v;anl,d 
as  an  immediate  overliitrdeii :  in  fact,  ,i  \er\  l.iri;,'  .iniouiit  of  -tone  conlil  he 
iiu.irried  hehirc  the  stripping  \\,)nl,|  liccime  he.iw. 

1  he  (jiiarry  pniper  wliiili  is  opened  on  the  f.i,  ,■  of  the  clilf  in  the  liea\y 
ix'ds  shows  the  follow  ini;  section. 

17   It.      SIi,ile  ,111(1  s.indstolle,   the  hitter  sonielimes  lairK'   thick.      Not 
(luarried  (included  in  the  upper  <)0  feet). 


2  ft.— Hard  bed  of  s.iiids 
20  ft.  -I'racticallv 


tone.      N, 
>lid 


one  solid  lied  o 


.ed. 
f  sandstone  (l,?.S,S). 


'/i&fMr.m.. 
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All  llu    MUM..  ,,uarr,V.l  has  hivn  ol.tainci  fru,„  the  I.nver  I.e.I  which 

;:;f  3- ::■•■" '^ '— '-."-:^x.-;";,:;:;;;;;:r5^ 

Sr:- , '"  •'-  -"  -- -c.  ;;;!;"L-;Ezr;,,  ■^;;'  ^^ 

:rJ:, ,«";:;,  ,;,;;T:;:;::';.;,;:;r  ■'  "•" """■•"'  ■■' "" '"' "■' 

The  physical  [jropiTtics  arc  as  folUnvs.-- 

Specific  Rra\ity 

WciKht  per  ciiliic  foot,  lbs ^'^^^ 

Pore  space,  [ler  cent '  47  ■  57 

Ratio  of  absorption,  per  cent,  one  hour.'  ^    '  !  ^  '  ^  ^  '  '  '  '  ^  ^  ^  ;  ;  ^3^02 

"       "            "              "       "       two  hours '^_2S 

"       "            "              "       "       ^low  immersion ^.^2 

"       "           "             "       "       in  \acuo ,5  qq 

^ ''       ."           "             "       ••       underpressure c  ^7 

Coeftcent     of     saturation,      one  hour q/ 

I       "      "       two  hours ;;.;         ^.^ 

"  »  slow  immersion q.^^ 

"  "  "  in  vacuo ^g^ 


.#_*'1J 


2(1'; 


Crii^liiiiK  slrciisitli,  ll)^.  per  >(\.  in.,  drv 

M  If  M  "  »  \\'V{ 

"  "  "         "       -1       Wit  alter  Ircc/inji 

TraiisNtrsi'  >triii,i;th,  11)>.  per  >(\.  in 

S     arin^  >lrciiKtli.  lbs.  pir  s(|.  in 

Lii>>  on  ((irri^ion,  ,urani>  per  m|.  in 

Drilling  tactor.  nun 

Chisdlinj^  lartor,  ^ranis 


1_',S')7- 

.H,(l()4- 

(}().^  ■ 
(,S1- 
0(US2 

'»(l 
7   45    II 


■j'lu'  anal\>is  sliow^  that  llic  amount  o,  (inuiil  i-  lairK  iiiuli  In  this 
stone  ami  tliat  the  ci-nifnlini;  ni. liter  i^  \er\  larceK  (arlx.n.itr  nl  lime. 
The  an.ih  si>   loil()\\>: 

I'er  cent 

Mss 

,i5    (li 


Insoluble  re>i(hie 

Soluble  portion ,     .  .     

Partial  anaK>is  of  the  miIuI''.-  portion: 

Lime 

Mayne.sia 

Ferric  oxide 

Ferrou-  oxide 

Carbonic  acid 


1  o; 


Total  coiihtitiienls  determined. 


.vM7 


The 
Pacific 
45  feet, 
erected. 


|)erty  i.s  connected  with   the  (  n.w.-ne-t   line  of  the  Canadian 

■  b\'  a  >|)iir  .ibont  a  half  mile  lont;.     .\  mill  building.  (>()  b\- 

K  >lied,  00  b\-  2.S  feet,  .iiid  sewral  >mall  bnildinu-.  Iia\e  been 


The  e(iui[)ment  is  as  follows: — 
Mill. 

1  4,S  h.p.  engine  by  the  Striithers  Wells  Co.,  Warren.  Pa. 

1  engine  (Xew  Ball). 

2  single  pitman  gang  saws  with  an  efficiency  of  ,^  to  ,i\  inches  per  hour 

with  5  or  6  blades  on  stone  6  feet  long. 
1  IVenier  sand  pump. 

Quarry. 

1  derrick  of  10  tons  capacity  with  steam  hoist. 

1  loading  derrick  of  10  tons  capacity  operated  bv  a  friction  hoist  in  the 

mill. 
1   Ingersoll-Rand  drill. 
1  rigid  head  channcller. 
Inclined  track  and  cars.     The  cars  are  hauled  up  the  incline  by  a  steam 

hoist  in  the  mill. 


iV^iikrv 
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2-.....,  l.anl  1K..I.      1  In.  ,r,uk  .xu.n.ls  al..„K  ,1,..  ,a,v  „,  ,h,  hill  pn.i.H  '        , 
.^.^^   nuan.  nt  iraM.U.rnn^  ih,.  l,ln,-k>  l„  tl,..  ^aiiK  cars  ^ 

n  arL.,al.l..  „„arry  hUk--  an   ,.„  ,1,..  ,rnun.l.     Th..  ,,„arrv  i.  „„w     II     |, 

Rlll.l.lr     .S.V.M)a<„r,l,  f.n.l,.  ,|„a,-rVM<linK 

iiiiis  |)t  r  iimal  It.,  t.d.h.  (|uarr\-  sidiiit;. 

(Juarry  l,l,„.ks,  rou.uh     4()o()  ,..„,.  ,>,,  ,„1„V  r,„  f,,,,,,  ,,„,,,^,.  ^.  ,i^^ 

Mm.ns,u„s,o,u...awn,w,.si,U.s-05n.„,s,H.r.u.tr     fol,  ' 

nmuMsinn  .,„„...  .aw„  Unn  si.les     <)()  ,vn,s  (ht  ru.  f,.,  f.i,  h  ' 
S.iis,  2  I.nrk.  rock  far...  .nvn   t„p  and  l,„„„„,     S1.25  „,.r  lin.-,!  f, 

In-iulu  to  Calvary      15,\  anis  iht  cu,  It. 

I'racticallv  all  ihc  oulnul  of  iln\  ,111  irr,-  „  ,     .,      1  •       1 

aner     .nldinK  is  of  hrick  .i.h  a  Krani,.  has.  ,„.  trin,' •:y     ,  .,,n     o^ 

K  kH  stone.     All  ,lK.  sandstone,  is  ruhlu.d  or  .ut  and  it  presents  a  r  ennrk 
al.l>    i.n.lorn,  pUasn-K  Rrey  colour  with  tlu'  sliuiUes,  r,s    ..f  ,,  '.. 
pa;.u.„larlv  in.pressed  with  the  ■•|i..|i„ess"  of  t^..  eol     ^        c     i:    .  fa  C 
ahle  .on  rast  wth  most  of  ,1...  ,,rey  san.ls,on..s  of  Alherta       Tl  ,  .  nr   wrJ 
has  n.,a,ne.l  Us  sharp  ...i^es  an.l  the  surb.c  of  the  s^       "..a    t        .K  ^ 
ai.ra,l..l  . ,,     t   e  ,hun,h  nail.     Kvi.len.e  of  re..lin..ss  an.l  .r.    s  1         in,  : 
s..n..   f..w  |,|o,.ks  ,s   the  only   nnfavourahle  criticism    I   w.,„l.l   ,  f  ■        \ 
mud   hol..s  were  ol.s..rv..,l   n..r  any  .|e,..ri.,ratio„   i„   c..l.,ur    .    '         '  ve^v 

surlaccs.     ()„  the   Nh..le.  F  cons>.ler  th>s  lu.il.li,,,,  as  proof  ,hat  the  Hr.,cket 
stone  ranks  ver>-  h,,h  anton,  the  san.lstones  of  Alberta  (iMate  X  Jxvill)! 

IIk.ii    Ri\i:i<    Akia. 
H'w.   Brazier.  Hi..!,   Rirer.  Alherta. 

fork"!r'7"7'''7  "'  ?'■   '""""'""'   ''''■'  ^''"""   ^'   '""^'  '-''-   t'H'   m.in 
forks  are  hanks  .,f  san.'stone  exten.lin,  ,„  a  height  of  al,..ut   SO  feet     n 
'•..yer..,|  wuh  a  variahle  an.ount  of  .Irift.     The  e.x^,osures  ext.'nd  f,         h" 
-le  orntoro  and,  in  a  ...neral  .ay,  show  hoth  thi.'k  an.i  ^SmM  tul 
Ih..r..  ,s  no  douht  that  at  several  points  r...sonahIv  heavv   s  ,  ,        ,  , 

-::^""u"2r';;s  p::^:;;!-  r^""  -^r ^:^'-  ^  ^^^^^^  -- 

surfaces    „,.!  hhek  "     "'Y''"''"''  '■''  ''"^'"''^  "''-^-     ^^^athercd 

,;;"'•'      '.'"'^^7  "'  Rrex   .-olour  .IJ.S.V):    ,his  altere.l  st.,ne  i.  nu-re 
cics.n.i,!.  hut  .t  wouM  appear  that  the  xone  of  ..xi.lation  i.   not  .U-ep     '  ' 
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A  -mall  anioimt  of  (|u,iri-\iiii;  wis  doiu-  .ii  a  ,,(,i,ii  ,,ii  tju-  >,,uth 
si.U'of  tiu'  river  alM.iit  a  mil.- I„l,,\v  liir  lurk-.  II, re  a  .  lill  ,,f  5(1  |,-,t  -liuws 
fairly  heavy  stoiif  in  lenticular  Ih<I-  wiili  pronouiued  rn,-  he.MinK.  Tlf 
K'rain  is  rather  liner  than  the  av.Ta^e  an.l  no  Mu.-  nial.rial  i-  ,.  .-n  un  ll;.- 
lace  hut  it  i-  impossible  to  -tatc  how  -o,,n  it  nn\;hl  l,e  ,  lu  ,untere.l  it  -erious 
(luarryini;  were  altemi)le(l  (1.^54i.  Above  thi-  point  the  bank-  m-  l.,wer 
and  shale  is  the  predominatins;  rock  to  the  to--'.;-. 

There  is  little  doubt  that  a  con-iderable  <|uanlit\-  of  de-irai>le  stotie 
could  be  procur(<l  in  this  locality:  the  lon.u  haul  to  the  railway  and  the 
prol)al)ility  that  the  /one  of  ..xidation  is  not  de,p  are  considerations  to  be 
carefully  kept  in  mind  b\   a  prosi)ecti\('  operator. 

The  stone:  No.  1,?54.-  A  medium-Kraiif.d,  uniform,  ^revi-h  sand-tone 
with  a  slightly  yellowish-green  cast  and  with  little  evidence  of  reediness 
It  IS  very  similar  in  colour  but  -lightlx  tiner  in  grain  than  the  buff  stone  from 
the  quarries  at  Monarch  (.\o.  l,?f,l,  page  IWl.  Ii.der  the  microscope  the 
quartz  grains  average  about  1  mm  in  diameter.  Cloudv  grains  of  altered 
feldspar  can  be  made  out  and  there  are  less  opa(iue  black  grains  than  in 
many  of  these  stones.  The  usual  brownish  and  muddy  cementing  matter  is 
present  and  it  reacts  strongly  for  carbonate  of  lime.  Corrosion  changes  the 
slightly  greenish  tone  to  a  more  pronounced  yellowish-grev.  Freezing 
produces   consiuerable   disintegration. 

The  physical  proi)erties  are  a-  follows:  — 


Specific  gravity 

Weight  per  cubic  foot,  llis 

Pore  space,  per  cent 

Ratio  of  ab.sorption,  per  cent 


one  hour 

>'  .)  ..         two  hours 

»  "  ..         slow  immersion 

On..         in  vacuo 

jl  "  „         under  pressure 

Coefficient  of  saturation,  one  hour. 
I!  .,  two  hours 


Crushing  strength,  lbs 


Transverse  strength,  ll)s.  per  s(|.  in 
Shearing  strength,  lbs,  per  sq.  in 
I.oss  on  corrosion,  grams  per  sq.  in 

Drilling  factor,  mm 

Chiselling  factor,  grams 


slow  immer-ion 

in  vacuo 

per  s(|.  in.,   dry 

wet 

wet  after  freezing 


2  ■  M.', 
\M)[) 
17()1 
5  02 
.S  •  09 
.5  ■  97 
7-60 
7-64 
0-6.S 
0  06 
0-78 
0  •  99 
7.964- 

.=;,,?24- 

478- 
29,S  • 

0-06892 
14- 

4-95      II 
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N".  \r>2.  A  l.luiMi  -aiiclM.m,-  ..I  ,.Mr>.r  urain  iIkmi  \,,.  1,<S4-  it 
n-M.m  ,l..>  ilu.  1,1,,..  „..iu.  Irun.  Mn„,,nh  <Nn.  l.U,(i,  ,,,.y..  i.,f.,,  |„„  ;,  ;, 
..M,H.lc,-,,l,ly  ..Mrxr  in  ^nu,!  .m.i  xmuuhat  hanl.r.  h  Hhrx,., v,  Indv 
will,  .,.,.1,   „„|„al,Mi:  a   l,i^;l,   .onuni   ..f   li,,,.-   in    ,1,..  (vnuLlin^   malarial. 

No  1,?5.<.  A  ydlnwi^:,  sin.l^t.mi-  will,  a  yrain  c.n.parahlf  uiih  ll.al 
<.l  .\...  l.V^_:  It  I.  (•on>i.l,.ral.ly  c.-arMT  than  No.  ].r.4.  l.nl  ..th.rwiM.  n- 
scnihlo   It    cliiscly. 

J^'"""'  'r-m  this  l..<alit>  wa>  iim,!  i„  ,h..  o,nMni.ii.,n  of  ih,.  Inion  hank 
>>>  Imh  K.v.r.  Thi.  hnil.lin;,  ,,r.>.,„>  rather  a  .Icm-I  .nv  Mnn.rct.-)  .  „l„„r 
uilh  a  >hKht  l.n.l.n.  y  t.,  y..||„w  wiatlurin.u  on  oxpoM,]  part..  Thr  ^rnv 
<>l  the  >l.„u-  „  rallur  rn.n.v  an.!  Ii,uhl..r  c.lnnri.l  Mr.ak.  arr  t<,  Ik-  ol,...rv,,| 
>■>  •■'■--I.'U,  hl.Kks,  hut  rlay  !,.,l,..  arc-  almost  al.s.„,.  Th.-  ..,ur>ii,K  s,.,n.  i- 
.'11  -I  j:.M„l  iln.kn,>s  an.l  son..-  lintcl>  a  foot  thi.k  an.l  5  |-....t  |„nu  have-  h...  n 
UM.  .  I  he  stono  >,.,.ni>  t„  Ik-  of  a  hi«h  onh-r  of  r.sJM.incc  for  I'a.kan.n 
s.n.lMon..  a>  th.-  .nrfa.v  of  th,.  rock  fa.o  ran  Manrlv  h,-  ahra.h-.l  hv  ih.- 
'  •'.ml.  n  nl  ai.,1  trca.ls  >how  nni.h  I.-.,  ahrasion  than  nMial.  On  the  whole 
•l»;  l-.H<ln,«  presents  a  .re.litahle  appearance,  the  rather  clea.l  «rev  colonr 
heinu   the  ,  liief  ohjeciion. 

R.  Hrotln-rs,  Hi-Ji  River.  Alhcrtu. 

.\  small  amount  of  stone  w.,>  ,,uarrie(l  on  the  hanks  <,f  the  1  ittle  l=a,u 
river  ahout  six  miles  from  HiKh  River  an.l  was  „se,l  in  the  constrnction 
"'  the  InnKlniK  ..I  the  Hi«h  River  Tra.lin,,-  Co.  The  stone  is  essentially  th.- 
same  as  that  Irom  Ura/ier's  ,|narry  hut  is.  perhaps,  sliKhtlv  more  ^ellow  in 
colour. 

Ili'^h  River.  Alhcrtu. 

A  small  ,|uarry  nas  o,K-ne,l  on  (he  HiKhwoo,!  river  ahoul  .'  mih-s 
above  IIiKh   River.     The  incon.-i.leral.le  output  was  use.l   for   foundations. 

Sandstom,   Aki:.\. 


ihis  area  ((.mpri.ses  a  few  ,|uarry  locations  near  thi-  villai;e  .,f  Sand- 
stone on  tl„.  (  alKary-Macleo.1  line  „f  ,he  Cana.lian  Pacihc  railwav  The 
distnct  ,s  l„.tter  known  f.,r  its  shale  deposits  and  hrick-makinR  plants  than 
tor  Us  prod„.-„on  ot  huildin^  stone;  neverthek-ss,  two  r|uarries  were  dehn- 
itelv  opened  ,n  pursuit  of  structural  stone  hut  the  actual  output  was  n,  .yli- 
Kil'le.  At  the  present  lime  the  -,nly  stone  produre.l  is  inci.lental  to  the 
Miiarrvint;  o|   shale   for  l.rick-makiiiK. 

The  st,,ne  is  variable  and  inclined  to  strong  nrdintss.  The  «,iieral 
<oloiir  IS  a  yellowish-Krev  but  it  is  much  less  vellow  than  the  In  piral  CalMi  v 
stei-e.  •■"     • 
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CuiUKlti  Crmnit  Co.  Bn,k  Phut  .\o.   II.  .S„iNlsim„:  .\lh,-;. 

The  <|uarry  oi  ilii>  ,,„„,,.,My  i.  .ii„,,t.-.|  on   ihr  iinril„.,,M  ,|n,,ii.  ,•  ,,l 
sclic.n  11,  t„wn>h.i)  n.  r.niKf  1  w.>t  ,.1  ihr  htil,  „uri.li,,n     „  i,  ,,Im„ii   HK 
yanis  l„„j.  an.l   has  l.it-n  workf.l   int.,  the  l>ilUi.|,    in  a  Mn,i.  ir.  iilar  l.,rn. 
An  rxtvlk'nl  sc-tiun  ul  sandstone  and  -hale,  i-  .xi,,,-.,-!  in  llii-     vaNatinn 
as  tdllows: 

1"    ft.     Soil. 

U-\l  fl.     Varial,!,.  .amlMcm's.      I„  pi,,,...  ,|„i„.  h.-avv .  i„  ,„|„,-  u.nx^ 

tliin  with  nincli  >half  d.Ul  i. 
20  ft.     Siialc  witli  ,1  Hiilc  -..ind-toni. 

•^  lt.--San(lsl<mc  (l,U2l. 

K  ft.-  Shale. 

K  ft.— Sandy  siialc  and  liardhiad. 
20  ft.-  -Slialr  .ind  thin  sandstone. 
l'l(«ir  (il  upper  (|uarr\-. 

4  ft.-    Sand-tone  and  >li,ile. 

f)0  fl.      Mostly  shale  ,\ilh  thin  i.an.l.  ..f  l,,,ih  hard  ,,nd  verv  sufi   ...nd- 
stone. 

The  upper  san<l>t(.iie  l.iyer  i>  rather  l.adiv  -hatlered  .md  -huu-  ,,  ,,,ii- 
sideral.le  amount  .,f  hardhea.!.  The  beds  incre.i.e  in  lhi.kne>.  and  evii- 
iKs>  inwards  the  north  and  extend  hey.md  the  .piarrv.  The  stone  i-  of  ., 
Krey.^h  colour  and  fre(|iiently  show  >  hard  centres  of .,  blue  tint :  tlu-e  renlres 
are  not  as  har.l  as  the  typic.d  hardhead.  The  second  bed  phmIuccs  ,,  -iniiLir 
sf.ne  and  fre(|nently  show>  the  >anie  ino.leratelv  hard  blui.h  c.iitre- 
N.ither  bed  couhl  be  w,,rked  ecnoniically  for  the  production  .,f  building 
.stone,  but  a  certain  ainoiiiit  of  fair  material  could  be  obt.iined  incidentallv 


HI  operatin;.;  the  (|ii.irr\    for  -h.ile 
th 


e  construction  of  a  -(  hool  in  Okotoks 


onie  >toiie  was  .hipped  from  here  for 


falR, 


ir\-. 


.111(1  a  small  (|tiantity  wa>  .cut   |( 


On  the  [)rop<rIy 


est  of  the  lar^e  (|iiarry.  is  -it 


ol  the  comp.un  ,  ,it  a  ixiint  .ibnut  200  \,ird- 


for  the  product 


uati-d  the  old  opeiiiiiL;  made  by  John  W 


north  and 


it -on 


tion  ol  buildmu  st( 


I"he  section  here  i-  .i-  follow- 
4-6  ft.   -Drift. 


10  ft.     Thin  St. 


12  ft.     H 


)ne.  with  thicker  bi-.l.  in  place: 


ea\\-  stone  in  two  or  more  beds 


The  stone  of  the  lower  beds 


reed\-  with  considerabl 
withiuit  dilVicuItv.     .\i 


i-  n.>t  ot  yood  colour  and  i.-  rather  Ii.ird 


e  variati(<n  but  it  coulil  be  quarried  in  larui^  blo.ks 
1  .ivera.ue  sa^iple  is  described  a.  Xo.  1,U.?. 


The  stone:    .\o.  l.Ul.     Thi 


colour  w  ith  a  cast  ol  yello 

more  reeily.     The  cementing  material  is  1 


is  a  fine-K'rained  sandstone  of  li^ht  lt.  \ish 


t  is  verv  like  No.  1,?.S4  but  slightly  darker  and 
irgi'K  carbonate  of  lime. 


\...  \M2.     Thi,  M..n,.  is  very  similar  I..  No.  |,U1  hut  it  i,  „|  .-..arscr 
KTairi  and  liss  reedy  striicliire. 

\n.  I.US.      This  >,nne  is  dark.r  in  r.,l,,ur  and  ( misiderahiv  harder  liuiii 
filher  .,(    the  al.uve:    i,    has  a   lar^e  o.nle.u   at  earl«.nate  „t    lime  i,     the 
"■•"'•'"•     (  ...niMred  with  the  I'askap..,,  satHlsturus  that  ar..  ustiallv  wn.ked 
this  ston..  IS  t„„  hard  t(.  meet  the  approval  „i  . ontrartors. 

Sa„<h,„„r  Bruk  and  .Srz.rr  /',>■  (V..  Cl.ary:  Quanv  nl  Snmlstonc 
A/hrrta. 

''">''l"^'rryisa  hall  mile  s.n,th.. I  that..!  the(a>iada(-..,m„t(-ompa..v- 
It  shows  a  section  „f  50  feet  or  more  of  sandstone  and  shale.  The  chief 
sandstone  layers  are  two  in  n.iml.er  one  of  about  4  feet  towar.is  the  top 
ami  atiother  of  10  feet  or  more  towards  the  hnttom  of  the  section 

Ihe  saiKlstone  has  l.een  m.tch  shattered  l.y  explosives  Init  i.Iocks  of 
consuleral.Ie  size  are  lying  in  the  .ptarry.  The  stone  varies  Rreatly  in  tex- 
ture and  in  the  decree  of  coherence:  some, of  it  is  fairly  hard  while  some  is  so 
soft  as  to  he  pnlverulent.  Blue  hardhead  cores  are  nu.ch  in  evidence 
(1345).  An  averase  sample  is  ,lescril,ed  as  No.  1,?44  l,ut  it  is  questionable 
It  stone  of  this  quality  could  be  (,uarried  in  economic  quantity  The 
variability  m  ^'rain  and  coherence  and  the  presence  of  hardhead  would 
render  d.fhcult  the  employment  of  this  stone  even  as  a  bv-product  in  quarry- 
ing for  shale.  '  '       ^ 

The  stone:  Xo  l.S44.-This  stone  is  very  like  \o.  1342  from  the  C-tnada 
Cement  Company  s  quarry:   it  is  slightly  harder  and  darker. 

N'o.  1345.— A  very  hard  bluish  sandstone  with  a  high  content  of  car- 
bonate of  hme.  This  stone  is  almost  flinty  and  quite  unworkable:  it  is 
tne  typical  hardhead"  and  is  quite  comparable  with  similar  material  in 
many  of  the  quarries. 


Burnvale  Brick  Co.,  Calgary  :  Quarry  at  Sandstone,  Alberta. 

This  quarry  is  situated  about  a  mile  north  of  Sandstone  on  the  east  side 
of  the  line  of  the  Canadian  Pacific  railwa>  :  it  is  opened  at  a  considerable 
elevation  in  the  east  bank  of  the  same  ravine  on  the  west  side  of  which  the 
quarries  already  described  are  located. 

The  quarry  is  very  small  and  has  not  been  carried  beyond  the  prospect- 
ing stage.     The  section  is  as  follows.— 


Slight  stripping  which  would  rapidly  increase. 
10  ft. — Thin-bedded  stone. 
20  ft.— Fairly  licavy  stone  in  irregular  lenticular  beds. 

The  general  run  of  the  stone  of  the  lower  beds  is  a  greyish  type  weather- 
ing yellow  and  presenting  a  wavy  reediness  (134o).  Mingled  irregularly 
with  the  grey  stone  is  a  blue  harder  variety  which  probably  represents  the 
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oriKinal  imoxi.li/cd  st.-iU'  (1,U7).  Alllioiml,  l,|,„k^  mI  fair  >\yv  ran  .Msily 
be  (luarricl  tl...  .|i,alitv  .,f  ila-  -tn,„.  .,,.,1  the  laiKc  aniuu.U  .,1  l.lur  mak-rial 
are  imfavoiiral)le  featurts, 

A  disiiiatitlcd  derrick  i-  on  tlic  ()n)[Mrt\ . 

The  stone:  N...  l.UO.  -^This  .,..,„•  i-  .lark  vvll.m  i.h-^r.v  and  .li^iin.  tlv 
reedy:  it  .s  hanl.r  than  the  as.ra«.-  i;...,.!  |'a,ka|.o(.  M..n.'>  an.l  v.i  >liv;l,tlv 
softer  than  X...  l.U,<  \vhi(  li  it  rcMinl)!..,  ,M,.,,t  t.-ra  more  (klin.d  ncdin.'.> 
and  sliijluly  lo.irstT  Kfain. 

No.    1,U7.  -A  bluish  Nin<lst.>ne  nxmhlinn   N.,.    I.U.O  (rnm   M.m..nh 
but  somiwh;U  harder.     This  >t(,ne  <!..,•>  not   a|)|)n.a.h    the   trn,-  hardh.ad 
hke  No.   1  U.S,  in  hardness  Init  i,  a  vvork.il.I,.  .ton,-  .ilihonyh  .■.mMd.r.ililv 
harder  than  tlie  averaKe  stone  Used. 

rAi.(,\Rv  Aki  \. 

This  area  is  made  to  include  tiiu  -luarrics  in  the  initn.diate  vicinity  of 
Calvary,  locations  recently  in  operatio.i  a'  Mrickburn  to  tiic  w,.>t,  anrl  prop- 
erties which  have  not  been  work.d  in  inanv  vcar-  in  the  \  icinity  of  Heddinn- 
ton  to  the  north  (jf  the  city. 

Stone  is  exposed  at  points  on  tin-  How  rivir  within  the  citv  of  Calvary 
and  was  formerly  worked  near  the  point  where  the  railwa\-  enters  the  city 
from  the  north.  Vear  die  month  of  the  Klbow  river  a  fpiantily  of  stone  was 
obtained  from  quarries  in  the  cut  bank.  At  the  present  time  the  only 
quarry  in  operation  is  that  of  Wm.  Oliver  and  {(impany,  situated  at  Sunalta. 
Sandstones  are  exposed  in  almost  ever>-  coulee  and  alouK  the  sides  of  main- 
minor  ridges  throughout  the  district  between  Didsbury  and  Beddington 
and  even  south  of  the  latter  place  in  the  direction  of Calgarx.  In  this 
district  there  must  be  many  locations  from  which  stone  of  a  more  or  less 
satisfactory  nature  might  be  obtained  but  it  would  appear  that  few  of  these 
outcrops  ai  sufficiently  promising  to  have  attracted  the  attention  of  stone 
operators.  I  have  been  able  to  learn  of  only  two  places  at  which  fiuarr\  ing 
has  been  attempted  on  a  commerci.il  scale. 

The  typical  stone  of  the  area  is  yellowish-bufT  in  colour,  but  gre\ish- 
yellow  tones  are  seen  in  some  of  the  outcrops  farthest  from  the  centre. 
The  stone  at  Hay's  quarry  north  of  Beddington  more  closely  resembles  the 
greyish-yellow  stone  from  (ilenbow  than  it  does  he  tvpical  Calgary  varietv. 
Wert  the  "areas"  established  on  the  nature  of  the  stone  and  not  on  geo- 
graphical grounds,  this  location  would  be  included  in  the  same  list  with 
Glenbow. 


Wm.  Oliver  and  Co.,  1823  I6th.  Street  West,  Calgary,  Alberta. 

The  quarry  is  located  in  the  city  of  Calgary  at  the  corner  of  17th. 
avenue  and  21st.  street  west.  At  this  point  a  small  lateral  guilev  cuts 
through  the  rim  of  the  high  land  which  forms  the  outer  bank  of  the  Bow 
river  above  Calgary.     The  quarry  was  originally  opened  14  years  ago  along 
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till'  allies  of  ihi,  Mu.ill  raviiif  and  w.i^  tMin-ltd  -uiiili  ol  17ili 


coiiMtruitiim  of  a  roailwav  on  tlii>  sinii  ii 


111 


iril  ilif  tilling  ill  of  (lu 


fxcavalion  with  th<'  rcMili   ilial   llic  portion  north  of  the  a\<iuif  I 


til>.iii(lon('( 


I.   rh 


'■  pri-^cni  (|ii,irrs 


h, 


a\    iHic  .111(1  a  hnyth  ot  oilll  lict  in 
ijirci  tion  of  the  sfn.ill   ra\  inc.      Mr 
,ini|  altiioUKh  nnit  li  >ionc  inu--t  lie 


alon^    the  ridye,    I    nixii 
1)V  thi'  (onilitioii 


-  a  width  of  alioiit  f)IM)  f.ci  alon^;  I  7th. 
I  north  .iiid  »ouih  ihrirlion,  i.r..  in  ijic 
.  ()h\'r'-.  oro|iirt\  (on^i-,t^  of  fi  .ic  re-, 
i((i>mI)K'  in  .111  (■.i>t  ,iiid  wf^i  diri<  tion 
.ire    prohiliitcd 


r^t.ind    lii.it    (iii.irr\iny    opcr.itii 


IS  nmlcr  which   this  l.uid 


th 


If  southern  end,  tiic  (|ii.irry  i>  pr.ii  ticill 


for  I. 


illlldlllv;   lot- 


At 


towards  the  north  th 


K    llic  width  of  th 


(■  properly  but 


f  wiillii  i,  rc»lri(  tcil  with  .i  loiiMrincnt  (onsidcr.ilijt 


cscrvc  of  .i\.iii.ii)lf  stone  (I'l.ite  XWIX 


Ih 


le  hirni.ition  is  pr,ictic.ill\   hori/ont. 


a  defaih'd  >e(  lion  will  not 
is  as  follows:    - 

10  ft.— Drift. 
X  ft— Shale  .111.1   th 


liold  for  .ill  p.trts  of  the  f.ici 


liilt  .Is  the  lieds  .ire  lenticular 


\n  a\ crane  section 


.1st. 


f)  ft.     Sandstone  in  2  v.iri.ililc  lic.K.      \\ 


le  .■.)l.)iir  is  not  •^ni»\  .iii.l  llu 


st.inc  IS  not  Use.l  lor  line  cut  work  hut  it  ..uil.l  h 


>e  Used  hir  riilihle, 


etc, 


?8  ft.     '•■.indstone  in  beds  up  to   I  ft.  thi.k.    .\\er.iKes  .ihoiit  20  feel  of 


■If  stone.      The  lialance  is  li.ir.l  sione  either  hiir  or  li 


C./lo. 


10  ft.     Solid  sandstone  l»e.l.     .Mioiil  the  nii.l.lli 


tills  bed 


sh.lW^ 


alile  band  of  har.l  liliic  stom-,  bounded  ,,n  b.ith  si.les  hv  z.mes  of 


Krev.      In  places  the  bhu'  is  al)senl  and  the  ceniral  li.md 


Kre\ 


..f  th 


hard 

h.ird 

a\iraKe    soft    in.iteri.il. 

.\.).  1286;    h.inl  ^rey  Xi 


iiiff  st 


.me  .ilso  Is  iiiiich  har. 


I.r  th 


the 


Mesi    s.,fr    biilf.    X...    12S.S;     h.ir.l    butt, 
.  12,H,S;    luir.l  hhie.  Xo.  1287. 


The  h.ir.l  blue  and  ^rey  st..iies  ar.'  not  suitable  lot  cnttiiiK  an. I  aconlin^ 
t.i  Mr.  Oliv.T  constitute  ab.-ut  .^0  per  cent  of  the  .>u;put.  ("ontractors  .ib- 
je.t  to  the  har.l  buff  on  .ici.ainl  of  the  addition. il  c.>-.i  of  cultinj.;;  but  this 
IS  II. it  re.illy  .i  h.ir.l  stone  when  conip.ire.l  with  sand-t.mes  which  .ire  success- 
fully use.l  in  .itlier  p.irts  .)f  C.in.id.i. 

The  Rcnenil  obser\,ition  .ilre.i.ly  made,  th.it  the  I'askr.poo  san.lstones 
become  h.irder  and  pni-ticilly  unw.irkable  at  any  c.msiderable  distance 
in  from  the  exposed  surfa.e.  is  borne  out  by  this  (|uarry.  as  there  is  a  great 
increase  in  the  amount  .if  hard  material  as  the  e.xcavati.m  is  advanced. 
Mr.  Oliver  c.insiders  that  the  ^.;reatest  percentaKe  of  desirable  soft  bufT 
st.)nc  lies  between  the  superficial  shattere-l  zone  and  a  distance  from  the 
natural  expose.l  face  .if  about  100  feet.  There  can  be  no  doubt  that  the 
soft  buff  st.me  represents  the  extreme  phase  of  oxidation  and  alteration  due 
to  percolatinii  waters.  The  hard  buff  stone  is  a  somewhat  less  .ihcnd 
phase,  while  the  very  hard  blue  material  (hardhead,  1287)  is,  in  all  prob- 


Ii  m;    .\\\I\ 


-      -iff   •« 


l'.i,k,iii(iii  r..in.I-tc)nr.      ijii.in)  ■>{  \\  iii.  i  liu  <  r  ,niil  (  ^  ■  ,  i  ji;^.!!  \ .    MI'i 


V^l^W 


m  4 


217 

ability,  the  roiill  .1  ^rtundatA  li.mitiiiiin  nw  tn  tin  iiii|>nmwlinv;  "I  niim  ral 
lailin  watir-  low.inh  tlic  inner  |i,irt«  d  ilw  luaviir  ImiI-  Itn  ktia  -lone 
mav  riprt'-t-nt  a  -.liKhtlx  oNidi/iil  phaM-  i.l  tlif  oriKinal  niali  rial  i.r  p.  rliap-, 
a  phax'  ol  llic  liluc  \y\»  in  uliidi  thf  •.ffoiularv  lianliiiinn  li  i-  n..!  Im-n 
liirrii'd  so  far 

Tin- ji)inliiin  in  rlir  upptr  U  In  I  nt  ,.iii.|,|,,iic  i-  \ir\  irrrunlar  VM'li  Iwn 
in(li>litnt  M  t>,  lasi  aiul  wi-i.  ami  imrtli  and  m>uiIi.  ilic  icrnuT  li  j^  niort- 
clo^fK  Mt  'Ilic  IdWiT  Kl-liH.t  l«d  i^  "lilltrt  niK  jnininl  with  a  inajnr  >«( 
••trikinn  S.  Mi'l..  al  wide  interval-.  (  rn,,  injiii-  are  infretpient.  It  wr.nld 
be  iM)>sil)ie  in  pl.u(>  tiM|uarr\  >ii)ii.  J(i  lei  t  -([uare  nn  the  l.eil,  |i  i-  umiliv 
i>f  nutc  that  the  major  joints  are  open  (Hrniittinu  the  free  i-.ea|w  ol  water: 
without  this  formation  feature  it  is  unlikely  thai  ihi^  lower  l«d  would  furni>li 
the  larvje  amount  of  soft  bull  sloue  that  it  doe^ 

■/'/((■  stotif.  No.  12H5.  'rhin  s|HTimen  wa>  ^eleriecj  l,\  Mr.  ( »li\rr  Innwelf 
as  representinK  a  nood  Keneral  averane  of  the  be,t  stone:  ii  mis  be  riyanled 
as  typical  of  the  Calvary  area.  It  is  a  mt  c|iuin-v;raiMed  \ellow  !o  ball  s.nul- 
stone  of  uniform  strueturc  and  clean  |Mp|)er\  appearame  i\o  .<,  I'lale 
LV'Ij.  The  microsccHK-  shows  about  one-fourih  of  the  -tone  to  |,e  of  <ni,iri/ 
Krains  which  are  apparently  somewhat  -mailer  than  in  the  harrlluad  des- 
scril>e<l  as  No.  1287.  The  rest  of  the  roi  k  is  pr.iclicallv  indetermin.dile,  for 
allhounh  certain  cintres  occur,  which  doiibtle-s  represent  ori^'inal  fraj;meiits. 
probably  of  feliUpar,  thi  \  fade  so  imjxrceptibly  into  tlie  cementing;  matter 
that  no  flefinite  Iwiundaries  can  be  seen.  The  cement  is  stained  and  clouded 
throu^jhout  by  oxide  of  iron  '|"he  stone  is  M)ft  and  may  be  drilled  or 
chiselUnl  with  f.u  ility.  The  (  hi-ellin^  factor  is  not  remark.ibly  hi^h  a-  th'- 
Stone  is  not  Haky  and  oiiU  very  small  side  chips  were  thrown  out  along 
the  track  of  th<'  chisel.  {'orro-.ion  pro<iuced  no  coloiu  i  li.mne  bul  (<iii-ider- 
able  deterioration  resulted  from  the  freezing;  te-t. 

The  physii.il  [jro(HTtiis  are  ,i-  follows:— 

Specific  Kravity                                                                              .  2  (,s.< 

Weight  iHT  cubic  fool,  lb-  1.?(I51 

Pore  spa( '■.  |)er  cent  22<)S 

Ratio  of  absorption,  per  ^ent.  one  hour  f)(>2 

!i      •!            1.                 >,      ..        two  hours  (i(il 

1     >i            .1                ,,      .7        slow  inunersion           .  7-21 

»     I.            .1                n      ..        in  vacuo 10-4,S 

M     ,1            n               1.     ..       underpressure 1056 

(■jefficient  of  saturation,  one  hour.  .           {)()2 

..       !,           I.              two  hours 0-(>2 

»       ..           „             slow  immersion OfiS 

n        n            „              in  vacuo OW 

Crushing  strength,  lbs.  jxr  sq.  in  .  dry .s,()47  ■ 

»              »                ..              ..       wet   4,144- 

■I              n                ))              <)       wet  alter  freezing  2,677- 


2  IS 


rransviTscslnnKih,  H,-,.  |„.r  m,,  i„ 
Slii'.iiiiij.  slrcnjiili.  ||,s.  [HT  M|.  in 
Loss  on  corrosiun.  unmi-.  per  m].  in 
Drillin^f  factor,  mm 


4f)7- 
4()S- 

2,?- 

10  4  ir 


('hiMllini;  factor.  KtMin-  

-•Mv:«,K"!r;:i;:;.;!'r;:ir^ ''"™- ..>m.  ..,-.,.:„ 


Silic.i 

Ferric  oxide 
Alumina. .  .  . 
I.inif.  .  . . 


I'lT  (lilt 

52  27 
t-.S4 
4-64 


Manncsia ■^-•■« 

Soda  and  potash '''^"^ 

I.oss  on  ignition  0-858 
1l>-% 

Total i 

'<;<■  •■"""-"«  «'■"-'■■>  ™.'  "n  '::;,;:  ,;,;:::';;■':;:::  '","■■  '"r-" 
;';i:::;^;::;;;::' :,;:,;:: 'T™'""", :"--"-«-„::;::::,::; 


in-  as  follows: 

_N<).  1285     (iood  average  soft  hulf  st. 


Ksc  samples 


^"•i;»  ;;- '.„ A-,;;:;;i;:.„„,',:;;::::'»' "■'"■'-■ 

^:;:-'-"'      '"",""" -I-  Tl„.|,„„.|„.„ ..„r,.,„i|,lv,„-„,„|,„ 


Insolnhle  r(si<liie 

Soluble  portion 

I'artial  analysis  of  the  solnhie  porlio 
l.ime 

Maj;nesia 

Ferric  oxid,. 

Fi'rrons  <i\i(i,. 

Carbonic  acid 


■N".  1285.\o.  1280  No.  1288  No.  1287 

■•••5()  (.2.84  .rS.oi)  54-,^4 

-"^511  ,^7-lr.  45- 1!"  45  06 

II : 

n<)8  16<J2  21- 01)  21% 

2-8,'i  2  m)  2I(,  2    '8 

'■''          1'.'<  2-4,<  0-47 

'15  {)M  i).^s  1-28 


1M'>       14-4.?       1700       17..<0 

27-80       .VS-45 


4,v,S7       4,? -20 


Tot^d  constitu.rits  determinetl 
Difhreme    belwe.-n   deterniin<-ii 
nmstitiientsand  thelotalsoluble 
iWtioM     r.i)ivse„lm.u  alumina,  ef.    1-04  1-71  1.4,  ^r 


.Ms'-S^.<^X^'.'l^'>iW^' 


HMHO^'^K'/j^Sllld*  W'^r^^S^l  'i-'^'W!^.- 


210 

'rhi>  I.ihlf  >li(n\>  cli-.irly  thai  llu'  pi(iKrt->  (.1  .illtnilidii  i>  iii.irktil  liy  a 
dt'crrasiiij^  piTcviil.im'  "I  ifniitil  .irul  llii>  <ili-(r\atiuii  is  loiiriniud  l.\  an 
increasing' pore  space.  llicM.ltriiiMj;(il  thr -icnf  is  «!iic,  tiicnloir,  in  Minic 
part  at  least,  to  an  incre.i^e  in  liie  p')re  space  with  a  coiiscf  iieni  Id— cf 
coiiesiun.  Tile  secoiKJ  puinl  of  interest  in  the  talile  is  the  ureal  ~iniil.nity 
between  Nos.  l.'.SSand  12,S7,  tlie  only  alhralion  I.einu  a  conx  er-ioii  ol  tlic 
ferrous  oxi(h- of  No.  1  2S7  into  ferric oxiih' in  No.  12,SS.  It  i- to  lie  oitservcd 
also  that  the  content  (,f  nia.i;ne-i.i  remains  |)racti(ally  the  s.inie  in  all  four 
stones,  indicating  that  the  p>.a);nesi.i  is  not  removed  l>y  solution  «  here.is  the 
actual  content  of  lime  is  much  rednicd. 

The  i)erceiil,iv;es  niven  .iltove  do  not  permit  Ms  to  make  a  direi  1  coinp.u  i- 
son  of  the  clienn'cal  nature  t)f  the  cem.  rit  in  the  <lifferent  cises:  this  cui  l)e 
better  done  by  compiling  the  linures  as  percentais'es  of  [\u-  tot.il  .miounl  of 
cement   present   in  each  instance  .is  below:   - 


No.  12S,S 

Lime ^:  ■{){) 

Magnesia <>•  2,s 

Ferric  oxide 5-S 

Ferrous  oxide ?-8 

Carbonic  aci<l M ■^) 

Alumina,  I'tc .S  5 


No.  12«6 

No.  1288 

No.  1287 

4.S  •  ,S 

4f)f) 

48   1 

,V4 

4-8 

.SO 

t-8 

4-8 

1() 

()-8() 

0-84 

2-8 

,<8-8 

M)\ 

M-i) 

4-6 

,?-2 

.S-2 

This  table  shows  us  that  then-  is  very  little  ditferi'iice  in  the  <  liemic.il 
char.icter  of  the  cement  in  Nos.  128f),  1288  and  1287,  except  in  the  incre.ise 
of  ferric  oxide  and  the  de<rease  of  ferrous  oxide  in  tlti'  former  two. 

.No.  128.S  shows  thai  the  percentai;e  of  c.irbonates  in  the  cement  has 
not  .illered  essenlialK'  as  the  content  of  c.irbonic  .icid  is  iie.irK  the  s.iine  as 
in  the  other  three  cements.  (  >n  the  ollu  r  h.ind  the  lime  li.is  diminished  and 
the  ma^nesi.i  increased.  If  the  lime  nia).;ne-i,i  .ind  ferrous  oxi<le  were 
pri'sent  in  the  form  of  carbon, ites,  lhe\  would  loKellier  re(|uire  41-44',  of 
carbonic  acid  wlure.is  oiiK  ,^7<)',  is  , mailable.  VU-  s.ime  is  (rue  in  No. 
1287,  lor  the  48',  of  lime  \\oiild  re(|iiire  44',  of  c.nbonic  ,icii|  with  only 
.?7'>',  .n.iiiable.  It  follows  ih.il  some  of  llie  ni.iunesi.i,  lime  or  ferrous 
oxide  is  |)resent  in  the  form  of  compounds  other  th.in  c.irbon.ile^.  The 
much  lower  i)ercentaKe  of  lime  in  No.  1 28,S  ,is  comp.ired  with  the  other 
stones  can  not  be  interpreted  ollieiwise  tli.in  as  indie, itinj;  ,i  solution  and 
remox.il  of  cirbonate  of  lime.  The  f.ict  lli.il  the  total  .inioiml  of  c.irbon.ites 
remains  the  same  must  me.in  that  other  b.ises  li.uc  been  derixcil  from  the 
deca\  ol  miner.il  jir.iins  and  h.t\i'  been  converted  into  c.irbon.ites:  these 
substances  were  doubtless  maunesi.i  ,md  iron  as  iiidic.ited  b\  the  ^;re.itly 
increa.si'd  [MTcentaKes  of  these  subsl.mces.  Tiie  Lir^e  amount  of  fiTrous 
iron  can  only  be  ex[)lained  thu'-:  its  presence  does  not  st.md  for  colour 
durability  in  the  stone.  It  Would  api>e.ir,  theafoie,  ih.il  liie  oii).;iii.d 
cement  is  composed  of  a  large  amount  of  carbonates  with  a  le.ss  amount  of 
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without  any  striking  changrX W       ^     ^  f     "''""''°" '""'"''""t 
thecon.ersionof No  1286bLNo  1  is     i      '  I         ''"'"  '^^  ^'t^^^^^i""- 
in  a  considerable  solution  anTre:o  a  orc^:rnt"Tr""''^'  ^"'  "'"^'^^^ 
an   addition   of  carbonate  of  13^0  ia  an^   "ror  "^r' "" 
increase  in  the  amount  of  ar^nllaceouritt"  '"'  "  ""  ""'•'^^^ 

totaiirt:f:;:l;nss:::r^^r?S;::^^^ 

comparison  by  r./,  L  k  i  much  to  be  ''f  T  "^"''^  '^^"''^^  •"^''^^^^•^  « 
to  the  alterations  wh  c  irtak  „  I^J'T.I"  '""'"'  ^T^'"^'""'^  ^^ 
fcK,t  has  been  determined  only  f^'  Nos  ,285  anV  ,28Tth7:f '  '"  '^"''"'^ 
omitted  from  the  table  below:-  ^"^  °*''^''  '^^""^^  ^■'e 

,  Lbs.  per  cubic  foot  of  stone. 

Lime No.  1285  \o.  1286 

Magnesia..  ''*-^  27-32 

Ferric  oxide. .  ^'^^^  311 

Ferrous  oxide  ^'^-^^  2-769 

Carbonic  acid.  ^'^  0-497 

Alumina,  etc  ^■**^  22-45 
2-14  2-235 

The  magnesia  has  actually  increa<;efl  anH  n,      r     ""^'^rt.a  stone, 
added  to  by  the  decomooskion  "^^         ^"^  .^'^^'-efore  ,t  must  have  been 

The  iron  ox'des  ofTS"ndla^^^T3?4ir'"f'  °'  1y  "'""^'  ^^^•"^• 
foot,  while  the  similar  oxides  of  No  1285  .tdi cat  2  7^6  lb  T  'Z  '^•"'''^ 
showing  that  a  small  amount  of  this  element  hi  be-    in"^    ""'^  ' 

The  carbonic  acid  of  No   12Sfi  uZ^      i    !,  ^'^'^'''^  *°  ^^"^  '^'-^">e"t. 

with  the  lime  present  and  't  1  nt  ffi  '  "°"  ?""  ^"°"«^  ^"  --^ine 
magnesia  and  f™  oxi  e  I  N^  ;28t;hr  '"b'""  "l'""^^^^^  "^  ^"^^ 
all  the  lime  into  carbonates  and  a  la  ge  part  of  t^""  '"'  )^""'^  — ^ 
oxide.  ^^    P*"^'  "^  ^'^^  magnesia  and  ferrous 

The  alteration  appears  to  have  proceeded  thus  — 
Ist_  A  cons.de,  .ble  solution  and  removal  of  carbonates. 
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No.  1286.— This  .stone  is  the  typical  "haril  butt"  Calvary  slonv.  The 
colour  is  a  greyish-buff  not  greatly  ilitTerent  from  that  of  the  soft  >u,m-  No. 
128.S:  it  dresses  to  a  smooth  even  finish  with  >hari)  edges  and  angles  not  at 
all  friable.  The  stone  is  undoubtedly  much  harder  than  the  s(  ft  \ariet>  and 
in  consequence  is  rejected  by  contractors  as  too  hard  to  work,  but  it  is  not 
really  a  hard  stone  compared  with  sandstones  wnrkt^d  elsiwlure.  It- 
superior  hardness  and  wearing  properties  should  recommend  it  for  certain 
purpo.ses.  The  micro.scope  shrnvs  this  stone  to  be  much  finer  '  -  lin  than 
Nos.  1285  and  1287  as  the  quartz  grains  do  not  average  more  tnaii  •  1  mm. 
in  diameter.  These  grains  probably  make  up  ',  to  1  of  thi>  whole  rock. 
Other  mineral  grains  or  rock  fragments  of  about  the  same  dimension>  occur 
in  abundance  but  it  is  impossible  to  clearly  separate  them  from  the  cementing 
material.  Iron  oxides  are  developed  in  the  cement  in  the  same  manner  as 
m  No.  1285:  in  fact,  except  for  the  finer  grain,  this  stone  is  identical  with 
No.  1285  as  far  as  microscopic  features  are  concerned.  It  is  to  be  noted  that 
the  coefficient  of  saturation  is  high  indicating  a  danger  of  injury  by  frost. 


The  physical  properties  are  as  follows: — 

Specific  gravity 

Weight  per  cubic  foot,  lbs 

Pore  space,  per  cent 

Ratio  of  absorption,  per  cent,  one  hour 

"     »  n  »        n        two  hours 

"     "  "  n       !>       slow  immersion 

»     »  n  n       n       in  vacuo 

»     "  "  »       )>       under  pressure. 

Coefficient  of  saturation,  one  hour 

"       n  »  two  hours 

»       n  n  slow  immersion 

»       »  »  in  vacuo 

Crushing  strength,  lbs.  per  sq.  in.,  dry 14 

n  n  n  n        wet 11 

»  »  n  n       wet  after  freezing 10 

Transverse  strength,  lbs.  per  sq.  in 1 

Shearing  strength,  lbs.  per  sq.  in 


Loss  on  corrosion,  grams  per  sq.  in. 

Drilling  factor,  mm 

Chiselling  factor,  grams 


2  •  694 
155-61 

7-47 

2n 

211 
J -69 
2  •927 
.5  0 
0-7 
0-7 
0-89 
0-99 

,089- 

246- 

574- 

158- 

892- 
0  062 
1,V8 
10  II 


For  chemical  analysis  of  the  strne  and  remarks  on  alteration  see 
pages  218-220. 

No.  1287.— This  bluish  stone  belongs  to  the  type  of  true  hardhead. 
Although  similar  in  grain  to  the  average  of  the  quarry,  its  much  greater 
hardness  renders  it  useless  for  cut  stone  work.     It  might  be  employed  with 


>>J 


a<l 

if 


vantaKi'  for  fontiMK>.     I-ikt 
rlv 


t'  all  this  type  of  str)iu-  it  h, 


liiui 


tent 


ol  rarhonatc  of  li,,,,..  '' '"  '   "  """  ''  '"«"  '""'i-n 

..a.^:r:;';;;o::::::i:i:^^^^ 

'^_  of  .nineral  Krain.  of,..,,  ..f  L,.r  ^1^::^:^:^:^^:,;::^^'^ 
k.nds.  I,.„  no,  .lc.t..rn,i„al,k.  on  account  of  alt.Tati  ,>  ^/""■•""^ 

matnx  ol  l.,iu  colour  containing  a  lar.c  a.nount  of  cnst    H  e  cIh  e       H  " 

of  rock  f.a«,ncnts  w.L  ntorc  tlt.IS  i;;:,,. ,!;'"""^^^  '"^  '""'"^'  " " 
f'or  analysis,  siv  page  2 IX. 

The  equipment  is  as  follows:— 

2  boilers  an.l  2  derricks  with  steam  hoists. 

2  horse  derricks. 

3  steam  drills. 

1  oranKe-[)eel  stripper. 

1   KariK  saw  operated   by  electric  power. 

Minor  appliances. 

furnished  the  following  scl.le  of  waRes:  "     '^  ''"'^'^' 

Steam  drillers— 45  i,.„ts  per  hour. 
Qiiarrymen-40  cents  per  hour. 
Labourers     M\  „,  .^.S  ,-ents  per  hour. 
Stonecutters     6r>  cents  per  hour. 

mile  "tIh:';''ii'"  •'  """'  "'  ""■  '""'^""•'"  ''"■"^'-  '•^i'"-v  in  about  a  half 
m.l.  .      I  h     I,  llow.ng  prices  a.e  quoted,  all  delivere.l  in  Caluarv- 

Houuh  dnnension   hlocks-lp  to   70  ,•,,!„■,.  r,      -„         . 

1  ■  .  V  (,    II,    Ml  (  ui)i<    It.,    /()  ccn  s   ixT  en     l>  • 

larKcr  si/es,  special  |)rices.  '  ^' 

Rubble— S7  per  cord. 

0,ursi„K.  rouRh.  12  in.,  8  i„.  on  bed-25  cents  lineal  foot. 


fBBmi^mv^ 


i'lMI.   \I.I. 


1^  ^--^^B 

i^^^^^B  'ij^^^i^t^^^^^^ 

I'askapoo  sandstone,  Calgary  ([uarrics.     Knox  church,  Calgary,  .\!lH.'rta. 


-rjiV'*;itp>a-s>,Bi  .^sdfz ; 


I'l    Ml      \l    II 


4cf:r,«'%h: 


'  i  iZJt-  'iu-i  .  ^ft'--  ;■^:^l^  jr.^r  .-i  tt  jfStf : . . .  --;-  ^  *  '»fiih?s^i»i.  -.i^  a 
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1'ask.ipoo  s;inilsti)iu-,  Ciln-ir;.   r|ii,irrirs.      Chy  hall,  (  ,il>;,trs ,    \llxTt.i. 


^.^/mw 


2I.i 

(  .liioiiiii.   1-'    II.,  rc.i.h  In  l.i\        \(|,|  j(i  Mill-  |«r   -I     It,   I.. I    |.r.l(liin. 
.iiiii    joinliiii;. 

*  iiur-iiin,  n.tiKli.  II  in.  .',<  i  (  iii-  |m  i  IIik.iIIi 

•  uur«iiiiij.  riiuyli.  1"!  ill  _'l  diu-.  |n  t  lin.  ,1  ii 
Ciitir^iin;,  r'UiKli,     'i  in.  !i)  c  ini-,  pi  r  liih  .il  It 

<  mir-iiiK.   ^.ixMi   iir   -.iii'l    rtililM<l,    n.nlv     (m   I.i^        \iM    In    Tit  ii,  .      |«t 

(  liliii    li«i|.  J>  iiiii-  |Hr  ~ii|H  ilii  i.il    iiiit. 
^ilK.  (i  in    l.>   (i  ill.,  roilcli       id  (cni  ■  |iit  liiir.il   I. ...I 
silU,    '  liriik,  yml   l.m     liclilicj.   ~,iuii  nr  -.iml  niMiccI  iii|)     7i),iiii- 

J)  r  lint  .il  fi 
l.intcl-.,  1  i  in,  liivh,  h  in    i>n  l.f,|,      71)  i  ■  iii-  p.  r  liiK  il  i,„ii , 

111  c  i.iincMi'ii  u  iili  till  .iIkim-  prii  .  -,  Mr.  nii\  i  r  .iitrlmii  -  iln'  di  ,  linin,; 
>tciiii  iii(lii-lr\  HI  .XlU'rt.i  .111(1  tiar  -IK  M-.-.I11I  (iiiiipiiil..iii  111  liidi. 111.1  liiii.  . 
■.Itiiif  III  UMi  <  hill  l.ii  iiir-  llii  liiuh  <  n-t  ut  l.iliuiir.  .iiiii  the  l.r  k  ul  ,1  in.iiki  I 
for  iiiiihlf  ur  lur  .my  pruiliu  I  ul  lite  (ni.irr>-  lAcrpi  tin-  Ih-i  ijiiliu  mI  -.11 
liiitl  Ircoioiii'. 

'I'lic  ili.ir.n  h  ri-lir  \i  !lii\\  i-li-lnilt  -loin-  111  t\  In  ui^.irijiil  .1-  'spii.il 
of  tlir  iiiiiiirdiali'  \  iiiiiily  i.t  t'.il«.ir\  Il  li.i-  Imcii  I.Ui^cly  u-nl  in  ,1  yn  it 
nian\  Ini.il  huildiiin-  luit  il  is  iml  .ilu.i\-.  pn— il.li-  ii>  .i-n  rt.iiii  liii-  (|ii,iri\ 
from  w  liirh  a  p.irticiilar  hiiildin^'  li.i-  In  in  1  uii-irui  inl.  T'li-  i-  p,inl\  due 
lo  l.ick  III  inform, iliiin  luit  cliitlK  ow  ml;  in  tin-  f.irl  ili.il  ciinlr,ulnr-  li.nc 
iiMi '  '■toiii'  Irom  (iillcrcnl  'niMlilii-  in  llic  sinic  •.inn  liirr.  I  hi'  nrcnl  .iiMi- 
tiolls  to  the  |H)St-()lti(  r  ill  .Midiiiiic  ll.it  ,iiid  llir  iMi-l-nHicc  in  li.i--,ino  ire 
fUtirt'ly  <on>trii«tti!  of  (>ti\ri'-  -loiu'.  Ilif  (  .iriUKir  lilir.n\  in  <  ,ilu.ii\ 
(Plate  XI.V'I)  i-  ,iliiiu-l  ciilinlx  n|  ihi-  -iniif  .1-  will  ,i>  llir  l;i<-.iIi  r  p.irl  nf 
the  ('il\  Hall  ll'l.ilc  XI.III  .  In  ihi-  Imildinu  -nine  lilm  k>  ol  -lour  1.^  |.  ,1 
loni,;  wtTi-  ii>t'(l  .md  inliniin-  li\c  fiil  liiiili  cut  Imm  -iniu-  on  ihr  lud  ui  re 
ii-fd  in  llif  I, ,111(1  lilli-  liuildiiii;.  liic  <  ity  li.ill  i-  di-liiictK  \rllnu  in 
cnlniir  will)  Mime  \.iri,ilinii  in  diHiriiil  lilnck-.  Sniiic  imu-  i-  -  rinu-l\ 
ni.irrcd  li\'  mud  link-.  ,iiii|  clllorc-i  iii(  (  -  ii('nnip,inifd  li\  locil  di>iiii(  i;r,i- 
tion  occur  in  pl.ui--..  'I'lic  rock  t,ii  c  work  -cfiii-  'uorc  >,iti>l'.ictnr'  ih.m  the 
rut  stone.  The  old  pari  nf  thf  |>o-.i-(iiiicf  in  Mcdii  iiic  ll.it  \».i-(.  ,,-triiilrd 
in  10()()  of  a  huft  stone,  proh.ihly  frmii  (',ili;,iry.  '.  ■licii  h.i>  ,  r.iiiun  .  well 
um]  i>resent>  ,1  uniform  and  re.i-on.iliK  li,inl  >urf.i(..  I'Ih-  n '.\  p.irt  u.i- 
liuild  in  l'>14  111  <>li\er's  stone:  the  ^r.iin  i-.  -li^jlitK  cn.ir-er  iiid  :!h  (nloiir 
a  little  more  \ellii\v.  .\ssuiiiini;  th,it  liolli  -lone-  ,ire  of  tin  -.ime  ori^;in, 
the  result  of  S  ye,ir->  ionucr  wcitherini;  of  the  old  iwirlini'  It  i-  re-iilled  only 
in  the  .issuniptioii  of  .1  .diyhih'  yreyisli  cast  owin^;  to  tlu  inibihilinn  n!  dirt. 
For  remarks  on  the  gener.ii  weatliering  of  t'alg.iry  stone  see  page  I'M 


Elbow  rivi'r,  ('al'^ary.  Alberta. 

The  l^lhow   river  enters  the  How   south  of  ("al^ar\-  through  an  ero-i  iii 

V.iiicy  <li>oUl    iOO  feel  dl  ep.       Thi^   >  .llll  V   i>  i  nin  ,n  l    nii   tiU    t  ,i-i  .-l(i<     in^\.il    ir- 

its   mouth   and  cxi)osi>  sanilstone  in    the  conse(|uent    -car|K'd   h.ink   In!    .1 
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.listancc  of  nearly  half  a  mile.     The  (ONerinR  ,.f  drift  is  heavy,  in  places 
reachinK  a  thickness  of  50  feet.     Beneath  this  cxerhunlen  the  sandstones 
appear  for  a  depth  „f  25  to  40  feet  an.I  may  [x.ssiblv  extend  lower  l,„t  the 
bottom  of  the  slo,H-  is  covered  with  talus.     The  hed.lin^;  is  verv  irregular 
but  stone  of  a  fool  in  thickness  is  easily  ohtaine.l,  and  in  places,  blocks  could 
be  quarried  in  limited  amount  up  to  three  feet  in  thickness.     False  I.edflinR 
IS  much  in  evidence  and  the  jointing  is  severe  and  irrcKular.     Quarrying 
has  been  done  at  the  southwest  end  of  this  e.xposure  where  the  sandstone 
beds  are  less  interrupte.'  by  layers  of  shales.      The  general  average  of  the 
desirable  stone  is  a  greyish  type  (1280)  which  is  mixed  in  greater  amount 
with  a  harder  variety  (1290).     An  unfortunate  amount  of  blue  hardhead 
occurs  throughout  the  whole  exposed  face  and  is  perceptibly  more  abundant 
towards  the  iK.ttom  <,f  the  exposure.     The  weathere.1  surfaces  of  the  stone 
exp(,sed  by  the  old  workings  show  a  superficial  skin  of  buff,  but  in  most  in- 
Eiances,  the  hard  grey  type  is  re\ealed  immediately  beneath  the  surface 
It  would  appear  that  the  properly  weathered  stone  formed  but  a  narrow 
external  zone  which  has  been  removed  by  the  insignificant  amount  of  .piarry- 
ing  already  done.     In  view  of  the  heavv  overburden  and  the  small  per- 
centage of  good  stone  in  the  present   face.  i.  is  not  likelv  that  operations 
will  be  resumed  at  this  iK)int. 

A  little  farther  up  stream,  the  concaxity  of  the  sallev  and  in  consecuience 
the  scarjKxl  bank  r.ccurs  on  the  opjiosite  side.  The  section  here  is  as 
follows: — 

10  ft.-  Drift. 
^  ft. — Thin  rough  sandstone. 

20  ft.     Sandstone  ii-.terstratified  with  much  shale. 

20  ft. — Sandsuine  to  water  level. 

This  lower  stone  is  of  the  same  general  type  as  on  the  other  -ide  and 
presents  the  same  forniational  features.  .\  little  (|„arrving  has  lucn  ,lone 
1)111  extended  oiKTations  woul.l  soon  encounter  an  impo.ssible  overl.ur.len 

The  be<ls  dip  slightly  north  and  west  and  in  .-..nsciuence  onlv  the 
overlying  shakes  are  ex|M)sed  farther  up  the  l-ilbow  river 

The  stoue:  No.  1289.  A  rather  soft  type  of  stone  of  about  the  same 
grain  as  No.  1285  from  Oliver's  c|uarry  but  .lecidedlv  more  grev  and  less 
yellow  in  colour.  The  colour  is  almost  identical  with  that  of  the'grev  tvpe 
from  Olivers  f|uarry  but  the  present  example  is  much  softer. 

^o.  12<>0.-This  stone  is  greyish-yellow  and  intermediate  between  the 
buff  an<l  grey  types  from  Oliver's  cpiarry.  It  is  harder  than  No  1289  or 
No_  1285  but  is  not  as  har.l  as  \o.  1288.  This  is  a  very  gocxl  tyrx"  of  stone, 
with  go,Kl  colour  an,l  rea.sonable  hardness:  it  works  very  nicelv  under  tho 
hammer.  |  nder  the  microscope  the  <,uartz  grains  which  are  numerous  and 
clasely  set  have  an  average  .liameter  of  -2  or  25  mm.  Semi-decomposed 
teldspar  .rystals  are  present  in  less  amount.  Mica  is  present  and  a  few 
dark  indeterminable  grains.  The  cement  reacts  stn.ngly  for  carbonate  of 
lime. 
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Stone  from  this  quarry  was  uswl  in  the  (onstriu  tion  of  tin  old  CalK.iry 
station  which  was  torn  down  and  rf-ercrti'd  at  Hi^h  Kivi-r.  This  building 
shows  a  diversity  in  colour  and  gvn'm  which  may  indicate  an  admixture  of 
other  stones.  I  am  informed  that  Klhow  stone  was  used  in  the  ..Id  Hudson 
Hay  Company's  huihlinj;,  now  the  Royal  hank  in  (  ali;ary. 

Bone  and  Lrblatii ,  Calvary.  Alberta. 

This  firm  operates  a  {|uarry  at  Hrickhurn  i.ti  the  main  line  of  the  Cana- 
dian Pacific  railway  about  5  miles  west  of  Ciliary.  The  excavation  has 
Ijeenmade  in  the  fai  •  of  thehi^h  hankof  the  Huw  river  some  d-stance  above 
the  level  of  the  ilway.  The  cutting  is  about  200  feet  lonR  and  at  its 
maximum  height  the  face  shows  the  following  section: — 

2-6  ft. — Drift  which  would  rapidly  increase. 
12-15  ft. — Shale  with  broken  layers  of  sandstone. 
25  ft. — Heavy  bedded  sandstone. 
Blue  shale. 

The  25  feet  of  sandstone  lies  in  \ery  heavy  Iwds  of  pronounced  lenti- 
cular character  and  with  irregular  jointing.  Towanls  the  top,  the  stone  is 
distinctly  fine-grained  an  l)ufT  in  colour  (1292).  Passing  downwards  the 
stone  becomes  coarser,  greyer  and  more  reedy  (1293).  Blue  hardheads  are 
encountered  at  all  levels.  It  is  significant  that  at  the  east  end,  where  the 
quarry  is  still  in  the  superficial  stone,  there  is  scarcely  any  hardhead,  while 
at  the  west  end,  where  the  excavation  is  about  100  feet  in  from  the  original 
face,  the  hardhead  is  so  abundant  that  the  further  extension  of  the  quarrx 
would  be  ill  advised.  Recognizing  this  [Hculiarity,  Mr.  Lcblanc  pro|)<)ses 
to  open  new  (luarries  at  othiT  points  along  the  face  of  the  escarpment  where 
doubtless  a  large  amount  of  desirable  stone  is  to  be  obtained  within  the  zone 
of  oxidation  (Plate  XI. IV). 

'J'he  stone:  No.  1291. — This  is  an  average  sample  of  the  marketable 
stone.  It  is  a  g<K)d,  even-grained,  greyish  to  buff  type  very  similar  to  No. 
1.S61  from  the  quarries  at  Monarch  but  slightly  more  yellow;  it  is  far  less 
yellow  than  No.  1285  from  Oliver's  (juarry  in  Calgary. 

No.  1292. — This  is  a  nice,  e\i'n-grained,  easily  worked  stone  of  much 
finer  grain  and  slightly  more  yellow  colour  than  No.  1291 :  it  is  scarcely  as 
yellow  as  No.  1285  from  Oliver's  quarry. 

No.  1293. — Resembles  No.  1291  but  is  somewhat  cxnirser  in  grain: 
it  is  remarkably  like  the  buff  stone  from  Monarch. 

This  quarry  was  opened  afiout  six  \-ears  ago  and  continued  in  oiM-ration 
until  1914.  The  only  equipment  is  one  han<i  derrick.  The  stone  may  be 
seen  in  the  recent  addition  to  the  high  school,  in  the  Balmoral  school  (all 
except  the  base),  in  the  Riverside  sch(x)l,  and  in  the  addition  to  the  Victoria 
sch(M)l.  Knox  church,  Calgary,  is  partly  of  this  stone,  and  it  is  said  to  have 
been   usei.   in   the  I'entrat   Meth(Klist  church  and   in   ttie  .XibiTIa   hotel   in 


il 


226 


ral^arv.     TI,..  upprr,  tm, -.r.mu.l,  ydluw  ...„„•  ,nay  I,,  m..,,  in  .!,.■  lire 
M.ill  near  ih,.  ...riicr  ..t  ISlI,  avcnu,.  ,,,>t  a,ul  ind  .triit. 

-/.  .1^  Lv,.,s,  Rocky  Vu;,.  MherU,.     Xorlln.rst  Uuartcr  Salio,,  21.  T.n,„- 
slnp,  ..V  Ra „■!,(■  I  vest  of  llic  Fifth  Meridian. 

A   i.nMni,,..,,,    ri.lu..  rrnsse^   this  proiHTty   in   a  .lin.  tin,,    |.:.2(.S    „„1 
!.n.-..,„.   ,  M.vp  .,,,,rp„„.,„  on  ,lu.  .oullu-rly  >,M..  ...wanU  Kn..wk.>  .-.v.k 

II"'  ^Y.rk„,,^s  hay.  I„r„  .x,..,,!,,!  ..I.,,,,.  ,1,0  upprr  la.v  of  ,|,i.  ,......rp„,..nt 

t..r  a  ,l,>,,,,„...  ol  .^.,0  f...,  „i,h  a  .naxin.u.n  wi.I.h  of  pos>il.lv  1..0  f..,  Ipi.... 

-\1,\  )        II,  .  I,,,,.  ,,,  ,1,..  ,,„ar,y.  having  l.ivn  cut  into  a  <Iun,..-~l,ap..l  hill, 
-  mu.  h     ,,hc.r  ,n  ,1,..  .nuMlo  ,han  a,  ,1,.  .n.ls:   a  section   at    the   point   o 
t:natc>t   licii;!,!   IS  a>  follows: 

-'"  II-  Soil,  thin  >(„„,.  .,|,||  ^i,;,!^. 

ni  ll.  Bnl'f  sa„<lsloi,e  i  I27'>|, 

^  It.  Hani  l,li,c  sandstone  (L'.SO). 

—  Hull  sandstone,  opened  in  lot  pits  only. 

The.  hill  Kra.lnally   run.  up  to  ,,  .ouMderahly  greater  elevati.  n  an-l  in 

."se.,uenre  the  ovrhurden  of  thin  and  shaly  n.a,..nal  would  increase  if 

u-  u..rk,nKs  were  extended  farther  into  the  rid^e.      It  is  possiMe,  houever 

ua  f,„h..  |a,,,r.  o.  desirai.le  Mone  would  he  found  al.ox.  the  .hale.     Tl^ 

0    ee    o    l.urt  Moue  ,.  d.spo.  .,  in  variable  hut  fairly  heavy  heds,  in  plaees 

4  f  f  1         M    ""'  "•","■"•     ''''^'^  '""'■'■  ^"""'  ^'"'^'^  imiHTceptihlv  into  the 

4  fe      o    hard  i.lue  wh.ch  .loe>  not  lorn,  a  strictly  continuous  hand'  through- 
I  .•  I""..h  ..I  the  ,,uarry.     Below  the  I.lue  hand,  huff  stone  a.ain  occurs 
u     ,t   ha.  no,  lH.en  su(h.  .ently  opeue.l  to  reveal  its  forn,a,ional  features 
\\a^     and  vanai.le  hu,  pronounced  joints  ,ut  the  forn.ation  a  littl..  south  of 
cast .     hey  are  not  loo  ,-losely  .pace.l  to  pern.i,  the  extraction  of  I.,r,e  blocks. 
More  trouhleso.ne  are    he  rather  nun.erous  cross  joints  particularlv  at  the 
eastern  end  o    tlu-  opening.     On  the  whole  the  formation  is  rather  s'eriou.lv 
Lrokeu  an.l  although  son,e  lar.e  stone  can  he  ohtained  the  waste  is  neces"- 
h!'   -;  f "";     i^""""'-   '""■"■•""•'t..   feature   is   the  ,rea.    variation    in    the 
<l'-'>a<l'T  ot    the   stone   hoth    horizontally   an.l    verticallv.      Dilterence.   in 
Sra.n.  ,,,  reedmess.  and  in  the  an,oun,  of  ca,-honaceou.  .natter  i.  to  he  oh- 
M...vd       ro,,,ho.,t  ,h..  expo.ure.      ihe  hard  hlue  layer  is  also  to  he  reckoue.l 
«nhaudwe„,ust  lace  the  prohahility  that  thistypeof  stone  would   increase 
m  au,oun,  ,,  the  ..uarry  were  extended  farther  into  the  hill.     .\  ,oo,l  average 
-..mple  o,  the  hu.f  stone  is  described  below  as  No.   127..      Nos.  1281  ^ 
1-S    are  exan.ples  ol  variation  an.l  No.  1281)  is  the  hlue  hardhead. 
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PaskajxK)  sandstone,  Calvary  area.     Lewis'  i|iiarry  at   Hnldington,  AlU-rta. 
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stones  in  a  direction  a  little  s„uth  of  east    is  in  ih..  ,  ,i 

location  does  n,. ,..,  ..o.isin,,  as  the:::^;::;::  .  e  N.;';;!^;;Hi,  ' 

.mpos..l,le.  would  occasion  an  excessive  amount'.f  .!X  Ip«m' 

indiameterandareassociatc.!  withothr.  2s    f  '""  ''""'   '^  "'"' 

may  definitely  he  detern,in«l  ..f^J^'Z'r-'""''"!^''-' 
of  this  mineral  pass  imperceptibly  into  :i„,^u  T  tiT:::^  f"'"^ 
fragments  are  present  in  considerable  anu.unt  and  one  n  ,  i  ,  'T''"' 
appear  m  the  cementing  n.aterial.  The  corrosion  teLreoth  '  n"" 
tone  and  the  freezing  test  causes  some  .foliation' o.!  T^:^:  S;- 

The  physical  properties  are  as  follows:— 

Sfwcific  gra\ity 

Weight  per  cubic  foot,  Ihs ^''^^ 

Pore  space,  per  cent '"^^'^f 

Ratio  of  absorption,  per  cent,  one  hour. . . .  ^^  'l\ 

"                  "                  "          two  hours f--q 

"                  "                  «         slow  immersion 7 . 2 j 

"                  "                  „         in  vacuf) q  „ , 

n     li  ■  r    "  "         underpressure lo.ng 

Cocfticient  of  saturation,  rme  hour  ' 

,  0  •  64 

"  »  two  hours.  .    .  f.   ,. 

,        .  O-o.) 

»  n  Slow  mimersion 0.  -. 

"  "  '""  \acuo.  ...  n  oa 

C  rushing  strength,  lbs.  per  s^,.  in.,  dry '.'.'.'.'.'.'.'.'.'.[.',     6.224 

««^t ?,'6()4- 

T>      "                  "                  ■•                 wet  after  freezinsT.  ?  SX7- 

Transverse  strength,  lbs.  per  sq.  in  '\' 

Shearing  strength,  lbs.  per  sq.  in .  .  . .  ,..' 

Loss  on  corrosion,  grams  per  sq.  in "7)  nfi«;.i 

Drilling  factor,  mm 006554 

Chiselling  factor,  grams ^''^ 

tr„n  h  ^'.tK^^^^^u  "  "'""'' ''  ""^  '''^"^^  '''"'"''  '•^'""'-  ^"d  «-"uld  be  classed  as 

ohr^rfqXtVii;^;''"^  '^'- ''''  '^-  ^-^^-^  -^  ^-  --^^^ 

1279.^'''  ^^*'~'''"'^'"  S--^'"*^-  ^f'^''  and  rather  more  yellow  than  No. 
yellow."'  '^^^-^"^^'■^  ^^°'"  ^"-  '27?  .  ■    .  in  a  slightly  green  cast  in  the 
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NO.  12«.<.-This  stoni-  is  n.arstT  th;m  No.  127<;  and  of  ..  darker  yi-llow 
colour:   it  m-liiis  lo  l)f  rather  soft. 

rhesi-  quarries  have  not  Ijeen  worked  in  the  past  6  or  7  years  There 
is  no  eciuipment  on  the  ground.  The  City  Hall  in  CalKary  is  in  part  built 
of  the  |)rn<lu.t  of  these  (luarries  and  it  is  said  to  have  been  used  in  the  new- 
part  of  the   Imperial   bank. 

Stone  is  exposi-d  at  intervals  along  this  ridge  for  at  least  five  miles  in  a 
north  and  west  direction  but  no  attempt  has  been  made  to  quarry  it,  with  the 
possible  exception  of  a  few  rough  blocks  for  local  foundations.  Farther 
north  and  west  a  small  amount  of  stone  was  quarried  as  described  below:— 

James    flay,    Simons  Valley,  Alberta.     Nortlnvest  Quarter,  Section    15 
Tounship  26.  RatiRe  1  West  of  Fifth  Meridian. 

On  this  property  an  extensive  exposure  is  seen  alf)ng  the  top  of  the  bluff 
on  the  iwrth  side  of  Heddington  creek.  Quarrying  has  not  been  attempted 
in  the  face  of  the  bluff  but  openings  have  been  made  in  the  surface  stone 
towards  the  west  side  of  the  property.  Here  the  formation  is  practically 
free  from  drift  and  presents  a  gwxl  uniform  type  of  greyish  stone  in  fairly 
heavy  layers.  Thinner  material  and  hard  streaks  are  not  altogether  absent 
but  the  possibility  of  cpiarrying  good  large  blocks  of  uniform  stone  is  at- 
tested by  the  pieces  now  lying  on  the  dump.  Joints  cross  due  east  and  west 
and  also  a  series  a  little  ea.,t  of  north.  The  general  average  of  the  stone  is 
grey  m  colour  and  shows  but  little  tendency  to  turn  vellow  even  after  a 
considerable  exposure:  it  resembles  the  product  of  the  (juarries  ol  the 
Glenbow-Cochrane  area  rather  than  that  of  the  other  (juarries  of  the  Calgarv 
area.  Doubtles-  this  Unation  lies  on  a  iK-lt  of  greyish  stone  extending  from 
Cochrane  towards  Red  Deer.  I  understand  that  orilv  one  load  was  ever 
taken  out  from  the  pmiHTty  (1284). 

Glknho\v-Co(hr.\m:  Aria. 

This  area  is  situated  on  the  main  line  of  the  Canadian  Pacific  railway 
about  20  miles  west  of  Calgary.  It  indu'lo.  (juarries  at  Keith,  ( -.lenbow.  and 
Cochrane.  The  stone  at  the  btter  locality  is  of  a  distinctly  greyish  colour 
while  that  at  (llenbow  and  Keith  is  yellowish-grey  and  may  be  regarded 
as  mtcrmediate  between  the  greyish  Cochrane  type  and  the  typi.  .  .-Uow- 
ish-buff  stone  of  Calgary.  Large  amounts  of  stone  were  raised  „  Glen- 
l)ow  and  later  at  Cochrane  but  at  the  time  of  my  visit  no  quarrying  ,  pera- 
tions  were  being  carried  on. 

C.  de  Lavergne,  Glenbow,  owner;  Qitinlan  Carter  Co.,  operators,  Calgary. 

Glenbow  station  is  on  the  main  line  of  the  Canadian  Pacific  railway 
about  20  miles  west  of  Calgary.  The  railway  follows  the  valley  of  the  Bow 
river  on  the  north  side  at  an  elevation  of  75  to  100  feet  above  the  water 
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The  Ii.iiik  of  llu-  ri\i'r  ixttiid-.  s»\(r,il  liimilrcil  fcTt  .il«p\c  tlic  r,ui«.i\-.  H.- 
low  tlu:  ir.uk  tliiii  -..iml^toiUN  .iikI  -h.ilo  .^n■  u<  \x-  mih:  the  >,mi<-  t.iriii.i 
tion  oiilirops  .il  iiitrrvals  up  tlw  hilKidr  .itul  i^  i..|)|miI  with  lic.iw  l.iv.r^ 
of  «.»ntlsiniir  in  wliii  li  the  nlil  (  .IciiImiw  tpiarrio  win-  upiiicd.  Tht'fsr.iv.i- 
tion  «.!•-  ni.idi  nii  ,i  pmjti  liiiu  point  l«iu  .n  iw,,  l.n.r.il  r,i\irirs:  it  li.i>  ,i 
length  of  >fviT.il  hundri'il  firi  .md  pri«rnt>  the  lollov>itii;  mc'.mi: 

25  ft.      Drift,   tliiii  -tone  ,iiid   >li.dc. 

1(1  ft.     S.indstoni',  p.irtl>-  in  hi  •\y  lic«N  Imt  tno-lly  linn    md  ii-iliss: 

it  i>  tiiui  I)  lirokrn  toward-  iiir  end-  of  tlu-  f.iiv  whtri-  the  covfrink' 

i-  l.->. 
2-5  ft.     Shall-. 
20  ft.— Sand>toiic,   mo-ily   in   Ihmsv-  IkiU, 

TlicM-  Iow;t  UriU  ii|Har  to  dip  >hKhlly  o  tin-  wi'>t :  they  art-  iniirh  cut 
li\-  joint-  Imt  I  w.is  iin.ihlr,  in  tin-  proiiit  corKhtion  of  the  ([iLirry.  to  mako 
out  .my  riKul.r  system.  flic  sloiit-  i-  isscntially  ol  the  liiitf  type  Imt  it 
shows  lonsidcr.ihli-  v.irialion  in  ^;r.un.  in  colour,  and  in  the  dtvcjopniciit  of 
rtfdy  strniltirc  atid  f.il-.  hcdilinu.  The  dcc|H'r  p.irts  of  the  cxc.iv.ition 
show  the  presence  of  the  nsii,i,  I. hi.  Ii.mllie.id:  I  h.i\e  little  doiiht  lh.it  the 
increa-e  in  the.iinount  of  the  h.ird  Miie  type  to^etlKr  with  the  >  onsiderahle 
oviTliiirdeii  necessitated  the  ces-.itioti  of  o|Hr.ition-.. 

Kxtensi\e  (|u.irryin>;  w.i-  .it  one  time  c.irried  on  her.'  with  ,i  force<)f  60 
to  75  men.  luit  no  stone  h.is  Uen  raised  -in.  r  l')(l<>.  An  inclined  tr.iinw.»\  to 
the  r.iitw.iy,  disni.mtled  derricks,  foundations  for  enKiius  .ind  ^.m^  saws, 
cuttiuK  sheds  and  houses  for  the  workmen  indic.ite  ,i  scene  of  former  .utivity. 
Average  >tone  from  this  quarry  is  destrilu'd  Ixlow  as  No.  \2^)X  and  a  we.ith- 
ered  example  from  the  lowest  lied  as  No.  1297. 

.\l)oul  a(|u,irtermile  west  of  the  r.lM>ve(|ii,irry  a  sm.ill  o|M'ninK  was  m.ule 
on  the  next  prominent  ixiint  to  the  west,  and,  at  ,i  dist.ince  of  .i  h.iif  mile, 
a  third  opening  was  m.tde  on  .i  simil.irly  (jrojcc  tinj;  [)oint.  This  (|uarry  is 
situated  at  a  lower  le\el  than  the  old  ( .lenhow  (piarry  and  is  extended  in  a 
direction  K,25°S.  for  .ihout  20(1  feet.  The  exc.iv.ition  has  been  p;irlly 
filled  with  del  ri-  following  the  .idv.mce  of  the  (juarry  into  the  hill.  The 
present  face  siiows  the  follovvin(<  section: 

1-2  ft.— Soil. 

6-8  ft. — Shale  .ind  thin  s.iiidstone. 

14  ft.     Sandstone  in  three  roUKhh    detiiied  bed-. 

Of  these  heavy  beds  the  upper  is  rather  fine  in  jjrain  and  of  ,i  dis- 
tinctly yellowish-buff  colour.  The  middle  bed  shows  a  witle  band  of  blue 
hardhead  at  about  its  centre  and  a  lower  layer  strongly  cross  bedd-  !  and 
of  coarser  nr.iin  (1295).  On  the  wh(»le  there  is  considerable  v.iriati.in  in 
the  (lu.ility  of  the  stone.  No.  12<)4  may  be  renarded  as  a  f.iir  average  while 
No.   1296  is  a  yellowish  reed\-  type. 


^-2%. 


sa^ 


2.V) 


'-••-.■  pr-. ..mIhI::;.";:;'':; ^'^'"-"-  .'"•'-•« 

'*'".>.•  i„  l.ir,..    I,|.„k>  .,M,M   n,  .  '"""  '*'"   '"'^'>   'l<-ir..l.l.' 

«"-"'- -..■na.K ;  :^  :'■;':::;;■,  p'--"^^ n,..,. 

••-:"'v..,ni,..n..„,.::;L.';;;;;,:;,''- ■■""-'  ^— '.■ m-Ms 

/  //(■  flour-    \i,    1  '1)1        II  ■    •  , 

'*Kv  IS  <..nM,l..r.,l,lv  l..„      IVI,N,,.r  .     •„  ""''.'Muhr  l„ir  ihravr- 

"-".;•'•'-"• '-'■'■■^.r.nJj::,.:;;;:::;: ,:;:;;::;;;,,;:;' ■■'■«-i'i. .c 

■'■'"    ;'''v-i...l  prnmrnV-.  ,,n-  Kiv,„  l„.l„„, 
SjHritir  kt.imIv 


Uclylll    jMT  I  lll.ic   l.iot.    Ills 

I'ori-  s|).„-,.,  1^.,.  ,.,  „,  

K.ili.,nf;,l,s,.rpii„„.  |..rc,ni,n„,.  h.Mir" 

Iwu  li(iiir> 
"  "  ••         sl'i«  imniirMnii 

in  v.iciK. 

f-H-tlKirntoi  s..!ur..|i„n,  un.hnur 


t\\(i  hrnir> 
"  •■  ■■>'"«   iMiniiTMoii 

,,       "  ••  in  N.uiio 

(rushn,KMr.„Kii,,  II...  p,.r„,.  i„  ,iry .' ^ ;;;;;;; ; 

"  "  Wll 

Tiiiwv..,-        .     "      >     •,       "  ^^'l  .liter  frcc/iiu- 

lianNMTM.s|r,.|.Ktli,  il,>.  ,„.r  ,,,,  ,„ 

^('••arinnMrrM^ih,  ||,s.  p,.rs.,.  i„ 

^•ss,.n,„rr„.,in„.  j,r.,m>,H.  s,,.  i„ 

I'nlhnti  f.uio,-,  mm  -•■■.... 

t'hiscllin^;  l.i.ior.  j^r.ims 


\.U  \<) 
I  <>  .<4 
4  (W 
4  51 
6' 14 
8-92 
K  ■  0« 
0-45 
(t-.S 

0  09 

5 .  04(1  ■ 

554  • 
497  • 
()()4,?01 


(,S1 


II 


'"'•"'"">•      (  oniniri'i    «   t.   il •      i  ,•    ■ 


"nip. ml  with  111-.  upi.alCalKary 


jiSl, 


-Ml 


I'cr    .rtll 


sfonr  (\...  I2H5.  |MH,.  .'17)  wr  ti.i,|  ,.  luu.r  p.i. viiLtK.-  "f  l"l  il  ..-.11.111 
and  vcl  a  hiytur  |kt.  ciitaKc  ol  f.  rri<  nvi.lc.  lli.  Ir,,  .iiiinniii  I  i.rn-us 
oxide  -liotiM  iniliialc  .1   l.rii.r  tnlniir  rlnraluliu  . 

The   aii,il\-.i-   l)v    I'liriict    i>  Kivcii    hilow  : 

Inxiluhlc  rL>idiU" 

Soliililc  |iiirli()ii    

r.irti.il  ana!\>i-  ol  llif  ~,.|iil,!,-  |Hirlion: 

I.iliif  

M.u:iii-.ia 

Ferric  (Aide 
Fcrnui-.  (ividc 
(  .irhoiiir  acid 


*  / 

/.' 

t  > 

J« 

s 

22 

2 

is 

< 

1)7 

(1 

;.» 

/ 

7') 

I'ol.d  n\  (•(  n>tilu(iil-  'Ici,  rnuui'il 


Jl  (.=; 


1  J"»  Im:i    <iin.'\\|ij(  cur- 


mc|  iiimi    I  rns> 


X.).  l-">.r     Similar  im  N. 
l)<<ldi-d   and    rcccK-. 

No.  12%.  I'incr  in  yr.iin,  -  ,ti  i,„i  .  „,  xvllow  than  ihc  ..ilicr 
samplo  from  llii>  (|ijarr\-.  TliinM....,  ;  \,r.  M..  \u  1  .'M.Wn.ni  <  Hiscr'- 
(luarrv  in  (  al^ary  i.ut  it  i>  nior.  kha  a'il,..u.;l,  a  dc.  i.h.llv  v.ll,,u  .i,,nc 
with  a  reedy  ^lrllct^lre.  The  (vnienl  i>  ,,t  a  .  ah  areoii-  nal'ire  ui.l  the 
.stone   i^   in.irkedly   l)iiiidf)us. 

No.  12'>7.     Slinhilv  le»  reed\   hnt  ol!i(r\vi>e  very  liive  \.,.  1  .'<>6 

No.  \2')H.      A  tMU-v;rained,  even,  yellowj^h-^rn.y  iy|K.,  uithan  .d.ni'.l  . 
calcareous  cement.      It   i-  a  miK  li  finer  urainerl  >ione  ilian   No.   l.'<;4    ..ul 
resend)les  rather  closely  the  l)esl  t\i)e  of  sto.a    from  the  i:il)ow  <|ua,i, 
C'aluary      No.  12')l).  pa«e  224.      ihi-  iy,„.  ^hows  fraKmentary  |.l..,-.i  re,;   ■:.„. 
on    fractures   parallel    to    the   IxcldinK. 

The  (.lenhow  (|iiarrie>  must  he  included  anions  tli.  really  inipMriar  ( 
pHKlucers  of  PaskaiMH)  sandstone  and  yel  tiiey  are  now  connnonly  regarded 
as  "worked  out."  I  very  nnu  h  dould  if  this  ((inclusion  is  to  he  accepted. 
The  ()ld  <|u,irry  has  certainly  heen  extended  heyond  the  depili  at  whi(  h 
prohtahle  eMraction  is  jjossihle  and  the  newer  o|M>ninK  "s  |H)ssihly  approa(  h- 
ini{  the  same  condition.  On  the  other  hand,  we  have  in  this  !«.cality  .1 
pronn'nent  hillside  with  stone  \ni>\\d  for  a  distaiKt;  of  more  than  a  half 
mile.  I'ntii  the  hrow  of  this  rid^e  has  heen  more  fully  prospected  it  is  t(H) 
soon  to  reK-inl  the  re,i{ion  as  presenting  no  further  possihilities.  Stone  has 
been  (luarried  in  small  amount  at  Keith  a  few  miles  farther  east:  the 
intervening  area  is  worthy  of  close  examination. 

The  l)iiildinKs  of  the  I.egislati\  e  .\s.,emhly  in  Ildmoiiton  (  Plate  XIA'1 1 1 ) 
are  huilt  very  largely  of  C. lenhow  stone,  with  some  yellowish  PaskajKH) 
sandstone  from  other  (luarries  and  a  little  Ohio  sandstone  and  Indiana 
hmestone.     The  hasement   is  of   RHtish   Columhia  granite.     The  iienera! 
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.V/,W/.v  ()«„.M.  (V,..  (V,/,,,,.,..-  Quarries  at  iWI,r,u,r.  Alhrr,.. 
tompany    las  .<  (luam.-s    il.,n.  i       "';"'""  •'•'<>«  •      I  In-  prison  t 

c-...,™:..  riKj:;;:  ■,;';;:;,:;;.::;;,':  !n,i::;r "r 

above  ,h.  s.roa„.:    .h.,-  arc  .l..s.-ri;,c'    a:  X  /  ," V  .  '7:1;  l'^'"^^"-"':" 
from  the-  norlhoas.  t.,  the  s„„thvas..  "  '•   '  '"  '"■''*•■ 

ov.r.,nr,..n  as  ,iv.„  ,..,0.  J:Z  ^^:i:::::rU  ^  "'""""^"'"  '"^ 
extcn.lcl  fartluT  into  tli.-  I.ill      •<     r.  '""^V  '  <'x<avati<.n  vviTt- 

p--n,  ra...  r.,r.:;;,;';H;:':';j2  ;;r  ■  ;:r  r'^'-''  r""-. 

d.Man.v  fr...n  ...  natural  exposure.     The  sj.i;:  is  I  ;:,w:;Z  """"■" 
10  tt.-^Soil,  shaU-  an.l   ihi„  san.istonf 

'  i»;.^:f' """  """'^'  "■'"  •""  ^^"''  -- «'-'  ^<"-  ...-.n.s  „K. 

"Ks.      Mn.or  hon/o„,ai  parlin^s  .livi.l.-  ,h,.  fonnation  L-  ,llv  I     . 
loavy  stone  ,s  ol.tainal.ie  in  .|nan,i(y.  " 

JointinK  is  hctler  detined  than  in  most  ol   il,..  I',  l- 
th-  is  one  verv  ..istin...  set  pa.aile.  I^^^    l:^ ,^1^^ :X7T  "^ 
70     to  (he  southeast:    these  divisions   ,re  S  to  10  f    V  '"'''  "^ 
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the  hardJuMcl  to  a  dcpili  (,f  alx.iit  9  iiulu-s.  Falsi-  lunldinR  and  a  d.ridid 
rmliness  arc  more  or  less  present  lhroii)ilioiit  ihe  lorniatiun  and  are  more 
pronounced  towards  the  i.otloni  and  at  the  northeast  end  of  the  excavation. 
The  stone  already  removed  prol.ahly  contained  much  les>  hardhead  than 
is  shown  hy  the  present  fa<  e  in  which  the  amount  i>i  ihi>  undeMral.h'  material 
is  so  jrri.ai  that  a  further  extension  of  the  <|u.irry.  at  le.ist  in  the  lower  layers, 
dws  not  seem  to  he  w.irranted  (J'late  XIAII). 


The  (|uarry  is  now  idle  !.ul  the  following  eiiuipment  is  on  tiic  uround  :- 

1  derrick  with  lioilcr  an<l  >team  hoist. 

1  >teani  drill. 

1  auxiliary  hor^e  hoi>t  replacing  the  sleam  hoi>t. 

A<).  i.— Thi>opcnin,i;  i>  .ihout  -'()()  y.irds  southwot  from  that  dcxri  Led 
abo\e.  The  .section  shows  S  to  10  feet  of  ihin  >toiie  ovcrlviiit;  1  j  ffcl  of 
heavy  heds.  Joints  are  developed  a^  in  .\o.  1.  I  )ilferen((- In  colour  an<l  in 
the  development  of  reedy  structure  are  to  he  ohsirved  and  aKo  mmuc  hands 
of  I)luish  stone  which  are  not  as  h.ird  as  the  l.\  pi.al  hardlu  .id.  \cry  larj;e 
stone  can  W-  tpiarried  in  <iuantiiy  hut  nio-i  of  ilu  blocks  -how^  the  unfor- 
tunate hard  centres.      No.  l.^Ot)  i>  a  selected  example  of  the  hot  sl.,ne. 

.V.J.  .?.— This  opening  shows  20  feet  of  stone  tuider  a  \<r\  iiK.derate 
strippiuK.  The  sand>tone  is  practically  one  single  hed  l.ni  it  i.  l,,,ally 
divi.led  hy  curving  horizontal  i)artin«s.  Il.irdheads  o.ctir  thrnni;|,.,ul  the 
face  hut  not  in  sul'tident  amount  to  [jreveiu  the  ohlainiiii;  ol  nui<  li  i;oo(| 
stone.  The  lower  beds  show  bluish  stone  of  moderate  h,irdne->:  each  l)lock 
is  altered  into  the  typical  an-y  material  to  a  depth  of  about  ')  incho.  Xo 
1  <I>1  is  a  selected  example  .md  >hows  le>-.  re;(line»  and  f.il-e  be.ldi 
the  average  of  the  product. 

The  conditions  •<■,  these  (|uarrie>  prove  thai  tin-  desirabh  >loiie  !-.  oiiK 
to  be  procured  in  the  superficial  /one,  as  the  h.inl  >loMr  i.  enc.umi,  red  in 
every  instance  at  a  very  mixler.ite  depth.  There  (.m  be  Ml  lie  diuibi  that  the 
desirable  t>;rey  stone  is  obt.iinabh'  onK  when'  ,i  free  (inulation  of  waters 
has  been  able  to  effect  .i  complete  .iller.ition  of  the  n nur.d  blocks  lyin.i; 
betwe.'n  beddini^  and  j.iint  planes.  Where  this  .ir,  illation  is  p.,rii,,|ly 
checked,  mineral  solution-  liaxc  conceit Iim ted  ceineiuinii  mat.  ti.il  in  the 
centres  forming  h.irdhead.  It  i.  likely  th.it  the  M.fter  bhie  >l.,ne  ob>er\fd 
m  .some  of  the  lower  layer>  represeiit>  the  oriuinil  >tone  which  has  been 
supertici.illy  altered  into  the  ^rey  material.  Future  de\  .lopiiunt  in  this 
area  im<loul)tedly  liis  in  the  opening;  of  >hallow  <iii,irrii-  .iloiiy  the  escar))- 
ment  which  presents  numerous  favourable  sites. 

The  slO)ie:  Xo.  UW.  -  A  tine-brained  «re%  ish  saiidMoiU'  -howins;  dis- 
tinct cross  beddini'  and  reeiliness.  It  i>  fmer  in  both  grain  ,md  ree.liness 
th.m  Xo.  1294  from  the  old  C.ienbow  (|u.irrie>.  It  must  be  niiiembered, 
icAvcvcr,  that  ihl^  reiuaik  applies  to  the  specimen  and  not   lUicssanlv  to 


ling  ihai 


2.U 

the  wl,„Ic.  output  ,.f  tlu.  .,uarrx-.      It   is  aI,out   the  same  i„  jjrain  as  \o 
1298I)utitis<leckic(llv  more  Rrty  and  less  veil., w      Thl     ,   „        mV  ." 

in  No.  5.  I'late  I  \l    '  >t^il<>W-      1  his  stone  is  illustratefl 

The  niieros,-ope  ri-veals  the  fine  grain  of  the  stone  as  the  c,uart.  frag- 
ments  average  about  -15  nin,.  in  .liameter.  Mu.Klv  fel.ispar  grains  afe 
present   an.l    the   usual   i.iark   in.letern.inal.le  speeks! 

The  ,orr.,sion  test  pr.Klure,!  little  effect  I.ut  the  frozen  eul,e  showed 
serious  .l.suuegra.ion.     This  stone  is  finer  in  grain  an.l  lower  in  strength  than 

softer      The  very  high  rh,s..lhng  factor  is  due  to  the  laminated  structure 
which  favours  the  throw,„g  out  of  large  chips  along  the  track  of  the  chisel 
lhec,,nsuleral.le.h..en.ncesl.etween  this  stone  and  No.  1.*,,,  well  illustrate 
the.  variability  of  the  l'askap,K,  sandstones  even  at  short  intervals. 

The  ph\si,al  prr,perties  are  given  below:— 

Specific  gravity >  ^  -- 

Weight  per  cui)ic  foot,  lbs.  .  .  .  ,,',!',  ^ 

r>  1  .H  •  1 6 

h'ore  space,  per  cent ig   -  i 

Ratio  of  absorption,  per  cent,  one  hour  -  ) , 

.^  •  ()l 

"     "  "  "       "       two  hours j.f  J 

"     "           "              "       »       slow  immersion 5.^5 

"     "           "             "       »       in  \acuo q.q- 

"..   "           "             "       »       underpressure q.qjj 

Coefficient  of  saturation,  one  hour q.. 

"       "           "              two  hours Q.^j 

"       "           "              slow  immersion q.-^ 

•'           "              in  vacuo Q.g^ 

Crushing  strength,  lbs.  per  s(|.  in.,  dr.v ^  ^^^- , 

"             "               "              "       wet 6'?1- 

"              "               "             "       wet  after  f.-^e/ing.  ,.  .  .?49()- 

Ira'i- ^  t-.-e  strength,  lbs.  per  s(|.  in \^^-_ 

Shearing  strength,  lbs.  per  sq.  in j^J. 

Lo.ss  on  corrosion,  grams  per  sq.  in  O.OS271 

Drilling  factor,  mm ,-'    ' 

Chiselling  factor,  grams ',,',,    .. 

Compared  with  the  typical  Calgary  stone  this  example  shows  about  5 
per  cent  less  cement  of  a  similar  character  except  for  a  <on,-iderablv  lower 
content  ot  ferrous  oxide. 

The  analysis  is  ,is  follows: —  n 

ier  cent 

Insoluble  residue -^  ,„> 

Soluble  (X)rti()n ,,    _^ 

44 • UO 
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Partial  analysis  of  soluble  fH)rtion:  |>,.r  ,,.„, 

Lime y,,. 

Magnesia y-ul 

Ferric  oxide j    -„ 

Ferrous  oxide I)-4S 

Carbonic  acifi ^   ^^^ 

Total  of  constituents  determined 2 '-07 

No.  l.?()l.— A  medium  to  fine-drained,  grey  sandstone  with  a  >lis;luly 
brownish  cast  and  "peppery"  effect:  it  somewhat  reseml)le>  the  stone  from 
Brocket  described  as  No.  K?«8  on  pajje  20«  but  it  is  slinhtlv  .jarker.  The 
specimen  is  almost  free  from  reediness  (No.  6,  Plate  I.VI).  The  con- 
stituent grains  are  variable  in  size  but  seldom  exceed  ^.S  nmi.  in  diameter. 
The  grains  are  mostly  rounded  and  consist  of  (luart/.  cloiidv  decomix.sed 
feldspar,  and  opaciue  indetermin.ible  fragments  in  about  et'iu.il  amounts 
When  very  thin,  these  dark  grains  are  brownish  and  show  crxstalline 
characteristics  but  their  mineral  nature  is  not  determinable.  In  the  h.md 
specimen  they  appear  as  black  specks  giving  the  stone  .i  ■•i>e|)perv  ■'  appear- 
ance. .Although  referred  to  more  definitely  here,  these  black  gr.iins  are 
not  uncommon  in  m.iny  of  the  Paskapoo  sandstones. 

This  is  a  much  harder  and  better  graine<l  stone  than  .No.  12W:  the 
corrosion  test  produced  no  effect  and  the  frozen  cube  suffered  %ery  little 
apparent  injury. 

The  physical  i)roperties  are  given  below:— 

Specific  gravity ,  •  M,i) 

Weight  per  cubic  foot,  lbs HH-  ^2 

Pore  space,  per  cent 16-98 

Ratio  ot  absorption,  per  cent,  one  hour 4.55 

"     "           "              »>       )i       two  hours 4-65 

»     "           "              '»       n       slow  immersion 5-47 

"     '»           "              n       »       in  \-,icuo 7-62 

"     "            "              "        n        inider  pressure 7-64 

Coefficient  of  saturation,  one  hour ().  ^q 

"          "               )i          two  hours ()-6() 

"         "              »         slow  immersion O-ll 

"         "              n         in  \acu(> 0-99 

Crushing  strength,  lbs.  jier  .s(|.  in.,  dry 10.427- 

"             "                'I              n       wet 7,78.?- 

"              n                '<              »>        wet  after  freezing 4.9,U- 

Transver.se  strength,  lbs.  per  m\.  in („,(,. 

Shearing  strength,  lbs.  jx^r  s<|.  in 5x7. 

I-oss  on  corrosion,  gr.ims  per  s(|.  in 0()479 

Drilling  factor,  nmi ,| . 

(  hiselling  factor,  grams (^,^^^    H 


Tm^w^^^mT' 


2.?6 


I 


Ki  I)  DiiK  Aria. 

..f  .,,,.,11  k  I    ;  ,1     "'"' ""'  '"•"'•  •'"•' ""  "»■  ».-..ii„™ ui,io 

"sf  .-.,:  ,in,|,n,|„,,i|,  i„.  „|„ „•  „.  ■  ,     ,]     ^^^"'  ;"""'  ^"""'   '"r  I'-al 
a  commmial  seal...      '  "  ""  "  ^'^' "^  •^•"""-'' "'  IT'-'lurin^.  .U-sirahk- st..„e  on 
P'/cr  P.  Puk.  Didshury,  AlhcrUi. 

ravin,,  whirl,  oxten.l,  ,„  ,       u        ?\i^     ''''  7*' "'"''"  ""'■"■■ '"  "h"  m.!.  of  a 
-n-  fa.e  ..f  ,h..  .UU    J     :,  ,   k;'      '•^■'   ':''"^^-  '";""•"•  -f  "H'  '.uarry. 

.'".I  pn->..n,s  ,iK.  foii.:;^,.;  :;!;;!ri:"  •""«  ■"  -^  "•"■•^  -^^  -'"'  ---.ion 

4-5  ft.—Drift. 
10  ft.-Thin-lR.,l,|e'|  si„n,-. 
4  ft.— Hi'a\-y-lH-(i<li-,|  sIoir.. 
Rotljjh  f(is>ilifi.n.ii>  laviTs. 


Thi:    l,,«,r,      hi-avv-I)e(I<li.,| 
plane.-,  into  K 


plane,  into  K.„,in,lar  1,0,1.      Tlu-...  th    k..    1  "      '''"""'^     ''"'"'^^ 

ar,.\i,.v.  t  ;^, ::  ,;r .;,  •'""".v"^:«'">:  ^"  ^'^i"  ■'"«•- ...  .1,.  ..1...... 

fact    lnt'";;TT  1  '  'i"''""^  '■'>-^'-  ''^■'"-  "-  --'^""H-  -^<l  .1.0 
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<rrev?'',h'"".'','  ^"'  I,""  ~;^  """""""  '"  '"""-^•••''"-'  'H-  "f  s.n.l>,.„u.  of 
grt>,  ratluT  fhan  >i.!l,.u  .oI.M.r:  ii  n-^-mUh:  \„.  12')4  fn.m  r.Uu]»,sy  ami 
isal.nost  idintical  vMtli  (vriain  ly(H's  fn.m  Hrnrk,  t 

The  pr.„liu.,  of  this  ,,„arry  wa>  uscl  in  ih.-  urix  mill  an-l  i„  a  .hmuIht 
Of  foun.lat,,,,,.  ,n  l)ui>ln.ry  Th..  mill  was  huili  in  l')l()  an,!  >h„w,  mu.h 
var  ,  l.on  ■„  l  u-  .uLmt  .,f  .lilTcTont  l,l,.,ks:  .„„>.  ar.  Mill  „f  irn,.  ^nv  ,oln„r 
whnc.  o.lur,  have  weathomi  ..,  .lark  vHI„w.  Th..  >„rla.e  nf  „u.s,  „i  ,1,.. 
stones  .an  ..as.iy  I,.-  al.ra.l..,!  «i,l,  ,1,.  ,h,nnl.  nail,  ami  .vr.ain  .,f  ,he  hLuks 
particularly  th..se  sh.,wmK  lalM-  [...hlin^;.  are  rallur  l.a.lly  <li>ini..wral..,l. 

Christopher  Lnriiu;   Pidsbiiry.  MherUt. 

This  ,|uarry  hVs  aen.ss  the  ravine  and  a  short  .listane.-  n.,rih.-ast  „f 
Mr  F),c-k  s  pn.rHTty.  Al,.,ut  15  fee,  ..f  san,ls.„n..  is  ,.xp  ...,]  un.hr  a  .IlKh, 
overburckn.     All  the  st.,ne  is  essentially  ,hin.lK..l.l...|  l.u.  s.,nu.uha.  thi.  ker 

ami  much  carlx.na.eous  matter  .s  present  in  the  s,.,ne.  Waw  irr.'ui.l  ,r 
jomts  cross  .n  both  northeast  an.l  northwest  .lireetions.  Th..  ex.  u  iti.'.n 
extends  about  100  feet  al..n,  the  hank  but  neither  the  ..uali.v  of  the  stone 
nor  the  structural  features  of  the  form,.ti..n  l.,.,k  promising.  ' 

The  stone:  N...  1279a.-I'ractically  the  same  as  X.,.  1277  fr.,m  Dick's 
quarry  but  sh\ditly  c.arser.     The  weathcTcl  sf.ne  is  .leci,le.lly  yellow. 

Wm.  Gunston,  P.O.  Box  466,  Imiisfail,  Alberta. 

A  small  amount  of  stone  has  been  .,btaine,l  from  two  difler..n,  [.r.-perties 
behMt^ms  to  Mr.  (iunston.  The  first  ..f  these  is  situate.1  .,n  the  northwest 
quarter  <.f  section  1.  township  .VS.  ran«e  27  w.'sf  of  ,he  tourth  meri.lian  and 
the  s.rond  .s  on  the  s.,uthwest  cjuarter  of  secti.m  27.  township  .VS.  range  28 
west  .,f  th..  f<,urth  mc.ridian.  These  l.,.-ati.,ns  are  .lescribe.l  below  as  the 
eastern  and  the  wi.stern  quarries  respectively. 

Eastern  quarry. -Thv  quarry  exten.ls   f.,r   100  feet   alon^  the  n.,rth- 
western  bank  .,f  a  coulee  which  has  a  jjeneral  .lire.tion  .;f  .\.60°K      About 
10  feet  of  stone  are  exposed  with  s.-arcely  any  immcliate  ..Nerbunlen;  the 
bank,  howexer,  extends  fulK-  20  feet  higher,  but  wh.tlur  this  20  feet  is 
dnft.  .,r  st..ne  covere.l  with  talus,  has  n..t  be.n  as.ertaine.l.     The  sione 
e.xpose.l  .-h.-ws  thin  beds  for  the  upper  4  .,r  .S  fe..t  while  the  l..w..r  part  is 
fa,r  y  heavy-he<lded  but  with  irregular  p!,.n..s  of  partin,..     In  pla.vs  stone 
of  18  mches  >n  thickness  .-.mid  be  procure,|.     Kals..  b.-Lling  is  ,li,,im  tlv 
develop..,!  an.l  is  to  In-  observe.!  over  the  ^r.-at-r  part  ..f  the  expos,.!  fa,e 
Ao  regular  systems  of  joints  ,-oul<l  be  ma.le  out   but  the  j.>in,ing    while 
.rregu  ar.  ,s  not  ex.essive.     There  is  littl,-  ,lo„b,  that  a  consi.lerable  .,uan- 
t.ty  of  st,.ne  c.ul.l  be  <|uarrie.l  here  without  un.h.e  loss.     The  stone  is  all  of 
a  uniform  blu,sh-gn.v,.o|our  an.!  se<.,»s  n.  ..,,,!.  its  original  tint  rema.kablv 
well,  as  the  material  use.l  in  Mr.  Gun.st.m'.s  barn  has  altered  verv  little 
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ai(iT   two  Vf.irs' I'xiwiiiir..       i>  I 

"n...:u:X;::t:;;^;i,;;v;:::;;-^':-''-v """"^- -•-, 

^'i«'-l  ...lus.      I  |„.   ,,„,,,    ,      ,      '"'   ^"^  ;'  '""'■'•  K'a.a.T  .li-,,„u..  un.l.r  a 
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2fr.6...H.i..;,.       ';:;:;;;"•-'•- f'- .-.m..  M..,.Ha, 

-..i;;:/;:i:;'t,:^',;';:'^^^^^^^^^^^^^ „race 

BnTk-..|.  ■'Pl'..nn,l>    M.n.lar   matmal    from    (Vhr  uu-  and 

--  ^ .iK-  •inuwT'.tr-^ru.r  •?,;'•■'"  ir "---  -^  "- 

«•'■•>■  '^ f -o„..:  i.  i,  „,..,. ,,„  :^- '  ^r  ?:x-'  r ''••"  "^' ^■"'■ 

siisceptil.l,.  to  ,h,.  arii„„  of  frosi  •..  i,  ,  "^^      ' '"'  '"""'  '^^  ^''^V 

»•■'■  «■— .sio„   ...s,      T    '■     .  '  ■•"  ■"''--"'•'-•l-an.c.  in  colour  un.ki 

o!.tai„...i  for  ..i,,,.,  J  s  ,.:;';,:"' ';;:'' ""  ■■'•"•'''''•  '>«-  -"•<i  '.e 

nun.     Tlu.  .hi-Hli,,,  fa  -.or         K     ,    I,'  ''"""'^'  ":^":  ^^'^-  ^  '"^h  ■-  112 
hiKliri,  wa>foun,l„'v..rvl    ,i  "'T''""  '""  ""''""'•"■'Hv  very 

•<"^.'n  Kna.K  ..„a..oun,of,,x<c.s,iv.(lakyH,l..rhi,,pinK 

'I'll.- |.l.y>,Val,,ro,„.r.i..s  arc.  «fv,.nlH.Iow:-- 
Specitir    i,'ra\ii\ 

VVfiKht  p,T  cuhi.'  foot.  ||,v    ..        .  -  ■^'^" 

Fori-  space,  p«T  (cut                      127-17 

Ratio  of  al.M.rptio„    p.p  ,.,.„,,  „nc  hour       ' ,'  ' -'''!! 

two  hours.  .  .  „    ., 

n         .,  „  ,  .  .        8  ■  .1  / 

>low  imiiicrsion.  .  „    ,  , 

"1  vacuo.    .  ,  ,    -. 

MM  „  ,  I  2  •    1  ] 

under  pressure...  ,  ^^ 
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Cocrtidftu  of  satur.ition.  oni' liniir   . 
"          "              "            two  lioiirs 
"          "              "            ^I'lU  iiiiimTM'cin 
"  "  "  in  \.M  11(1 

(  ni>l.int..  Mr.MKtl,,  II.,,  p,,  .,,,  j,,..  ,1^^  ..'.'.[', 

Trans v.T^.  s,     „n,h.  n,,,  ,„  ,  „,    j„ 
Sh.MriMv;  MrniKlh.  U,-.  |ut  x,.  „, 
I.<»>  on  ...rrusi,,,,,  urams  ju-r  m|.  in 
I>rillinK  la<  lor,  nun 
(.lii-illifij;  tailor,  >;ram~ 
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NIK    (xposniK.il.oiit  "Hirl  ofsolt,li-.oni|,<,s,,|  ,an.Kion,-s,«irl,       .„ 
hartk-r    .  UK  s  (127f>i        \,  i  '"'  ^.inoMont  s  wirh  -,inic 

'«•« ■' '..■ p;';in:';;:!^::;;r;:::,7'"' ■  ''■'■ ■- 

"'I..-  an.l  u..a.lu.rin,  pr  p..  "•        ,    ,        ,■     "   "  '""  ''■'^''  •"■''  ''  ""•  »-"■■ 
pu.pos,.,.  ("-..p.rt,,.  „,  I...  „,  ,.,„.  „^,.  ^.^,.,.|,,  ,^^^  „^^,  ^^^^^^1^^^^ 

In   connexion    with    the    liiin^i  .;i     ,    .  ■ 
nnarri..s„...,rr;,ainis..nah,J   ;;;''   '""r"'    '"•'>,    '^    ■"•■■"--•    -"all 
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Red  Deer,  Alberta. 


farther  up  stream  arf  sit,,  ,.,.,1  ,I,         i  '^  "'""''  '''^t-T'cc 

-her  „ar<,  an.l  is  of  a  .lea..-  appearance:  the  cet^n I  ';::;,s  lX:^Z^ 
Join,  T.  .U„orr  Estate,  Re,  Deer,  Alberta:  John  T.  Moore,  Toronto,  Ont. 

bank  ,.f  the  Re  |    w'rhv      1       ,       ""tr      T''^''''''  "'  ''  '""■"•  ""  ^^e  south 

excepting  at  the  western  cS   th    S"    s        .hTt/''^^  ""  'T""'  ''"^ 
del)ri.s.     At  this  Doint  .h,>    ,   .,    •  ,  ^   ■'"  ''"emulation  of 

which  the  sat!;;;to;;rL t,:r  ti; rzjh  ? « t ^r  't^'  '^^  ^'^'^^  '"^"''""' 

zotital  l,e,ls  ■  „t  the  l,e<l(h-m   n  .1  "^  f'-      ' ''"'  ■"^""^'  ''^^  ''"  ''"ri- 

.V  about   10      ch         u     hT-/^^^^^^  The  average  thickness 

lenticular  character  ,  "the  b«  1  n^  T'  M  "'    "  "''"'""'   "■"   P'^^'^-     "The 

s..en.t;e  .ointin.  .^i  l^^^i:::!^  ^^z:;^  :\  r™- 

sr^^fi,^- -:t  ;^ir  -^  i-  are -x::;;,;!!;-  ts 

I-urther  exploitation  of  this  cmarrv  would   I...  .IJffi  -  i. 
an  increasing  overl.urflon      I'r.  t        "^'>   "  '""'   '^^   difficult   on   account  of 
prohibitive.     '"''^''""''^"-     '  P^*---'"^'  th.s  overburden  wouki  soon  I.ecotT.e 

prop!;::";;;  r^  z::;^''' "'  ^■^^^'  ^"'^'"  '^"^""-  ••"  ^'^'  -'^-'-^ 

No.  il;.trs,j;:;.^;\:;:h'"^""'"^'' '"'  '^-^^  -•■>■  -•"--  "^e 
proiKtbi,  the  ..;:;::;e;:i::nh;:™^  ^^■"^'■"^  ^'^  '"^'"^^-  ^"^^--  '^ 

clean  grevish  c  1     r  lu.t  ^ilLw    .  '  """\  '"^^  ''"  ''"■■''''■"^'  '— '-^  - 


ym:-^' 
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well  l.„t  as  usual  the  rejection  of  a  small  numlnT  of  blocks  would  have-  added 

o  >   llou  vveathen„K  exists  as  the  more  exposed  parts  ,  f  the  i,uildi„«  show 
a  jellow  tmse  not  observed  in  more  protected  positions 

S.lls  m  the  ArlinKton  hofl  i„  Red  I  ),er  have  broken  and  are  badlv 
d^mte^ra  e,! :  they  appear  to  be  of  this  stone  but  I  have  no  certain  inform.^ 
tion  as  to  their  oriKin. 

In  connexion  with  this  area  may  be  mentioned  the  oc.iirrence  of  sand- 
s  ones  alonK  the  line  of  ,he  Canadian  Pacific  railway  to  Rockv  Mountain 
House,    they  were  observe.l  at  the  following  [K.ints    - 

C  ut  west  of  Sylvan  lake. 

In  creek  and  on  railway  east  of  Kootube. 

About  a  mile  east  of  Loch  Karne 

in  til!' x;:^';""'"^  ^'" ""''""  "•  "'^^"^^  "-^^"''^  ^^""•""''-  """■-'- 

Kntwisti  ic  Akka. 

Fask  .poo  sandstones  are  exposed  at  the  point  where  the  ('.rand  Trunk 
Pacihc  railway  crosses  the  Pembina  river  about  ,U  miles  west  of  K.lmonton. 
The  beds  are  thick  and  accessible  but  their  economic  impor.anc-e  is  .loubtful 
on  a.TOunt  of  the  soft  and  friable  nature  of  the  stone.  In  manv  important 
respects  the  sandstones  of  this  area  differ  from  those  of  the  areas  previously 
described.  On  this  account  a  full  description  is  Riven  of  the  three  typical 
vanet.es  on  which  tests  have  been  conducted  in  full.  AlthouKh  none  of 
these  stones  reach  a  hi^h  stan.lard  as  building  stone,  some  interesting  results 
bearing  on  qucscions  of  alteration  and  weathering  hav.-  been  secured. 

P''n^l>i"a    Quarries,    Limited;     John    Kc-^ood.    presulen,.    Edmonton; 
L.  »  .  Hall,  lessee  and  manager,  J060,<f.  123rd.  St.,  Edmonton,  Alberta. 

The  c.,mpany  controls  ,|„arry  lands  on  both  side,  of  the  river  and  both 
above  and  below  the  C.rand  Trunk  Pacific  railway  bri.lge  as  follows :- 
South  of  the  track. 

Part  of  southwest  quarter,  section  20,  township  5.?,  range  7  west  of 
fourth  meridian. 

.Xorlh  of  the  track. 

\2\  acres  adjoining  Entwistlc  townsite  on  the  north.  Part  of  section 
29,  township  53,  range  7  west  of  the  fourth  meridian,  including  100  acres 
south  of  the  ruer  and  40  acres  on  the  north  side. 

The  river  valley  is  200  to  250  feet  deep  and  presents  the  following 
general   section: — 

20  ft.-    Drift. 

SO  ft. — Paskapoo  sandstone;?. 


iL^^^^: 
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130-1«()  ft       Kdmonton  s.m<1>„„h.s,  .hal.>,  ,,n,|  .o,.!.,  „,ostlv  .•o^e^e,l 
with  (li'i)ris. 

( )n  llu.  ^outlu-rn  pn,,H.r,y  o.rti.m  20,,  .,.„,.•  i>  ..x,,n.e.|  ..lu„«  ,I„.  „h„i,, 
o   .he  .r.,n,a... ..,.  the  river.     At  the  p,.i„t  where  ..uarryi,.,  h..s  .,een  earrie, 
OH  llle  -eel  ion  is  a>  h>llo\is:   - 

20  ft.      Drift. 

2Mt,      Hlue   an.!    Imll   saiuUtnne   in    fairly   heavy   Imu    irreuular   I.e.ls 

wMh  some  hani.  Ili„,y  I,,,,,,!..     The  whole  passes  insensil.lv  down 

into 
2.S-,<()  ft.     Crey  sandstones  in   bee 

lliick. 
To  water,     'liiin  sandstones  and  shales. 

of  w'!"  'I-l""'  ''"^:''''^f^':"^'  '^  -'^"  f-'  '""«  i"  a  .lireetion  a  little  south 
ol  west.      I  he  jonUniK  is  irregular  In.t  the  niain  .series  runs  about  north- 
east:  a  second  senes  at  ri.^ht  auKles  is  le.ss  distinctly  developed,  ami  minor 
fracturtUK  has  further  broken  the  for.na.ion  partieularlv  in  the  upper  stone 
These  upper  layers  , Plate  L,  originally  were  of  the  blue  variety  (120^) 

ii   stoiu.    ,?];,;;   '7'  "'""'  ^'^  ^^'T  ^^^  ^"'"^'"«  ■^"•'  ^^-'-'-^'into  the 

Dane;  h    .  T "    T"'V'""'    '^''   ''^'"^"    ''''"'^    ''''*^-"    '•--!""-' 

pants  ha.  been  uniformly  altered;    in  other  rases  a  blue  core  remains 

About  /.  per  rent  of  the  exposed  surface  is  buff.  The  beds  average  5  to  18 
mrhes  m  thicknes.s  an,l  probably  one-thinl  of  the  stone  would  n..ke  bircks 
of  sufhrient  size  for  coursing.  Hardhea<i  bands  (1205)  orrur  in  lintited 
ajnount  Some  variation  in  grain  and  in  the  cenu-nting  material  is  to  be 
observed  in  both  the  blue  and  the  buff  xarieties,  neither  of  which  occu  s 
■n  distnjct  beds.  Blocks  of  reasonable  size  can  b.  procured  in 
a  ety  from  selected  parts  of  the  face.  There  can  be  no  doubt  that  tl  e 
uVu        rf  ^'T  '•''  '""'''^'""  "•■  ^'■^'  '•'"^'  ^'-'-^  and  it  is  highly 

w  tl",  Ifii;  •"  '"";"?"'  '^'^"'■^  '"-'  ^''^"  ''''  --^-''^  "f  ~'arv  action 
« .th  the  infiltration  of  a  large  amount  of  carbonate  of  lime.     In  presenting 

soft  blue  and  buff  or  yellow  stone  together  with  har.lhead.  thesl  bed"  re 
m  exact  accord  with  the  .i.iarri.s  at  Monarch  but  they  differ  from  the  other 
Paskapoo  sandstones  in  the  .soft  character  of  the  original  blue  stone.  The 
Wue  and  he  buft  stones  are  very  soft  and  of  little  strength;  they  are  prone 
to  rapid  decay  under  the  influence  of  the  weather,  particularly  the  ^Tw 
variety,  as  attested  by  the  serious  disintegration  observed  in  blocks  which 
have  been  lying  in  the  quarr\-  for  2  years. 

The  lower  grey  beds  ( 1 202)  are  thicker,  more  uniform  and  less  shattere.i 
han  the  upper  stone:  they  differ  considerably  in  grain  and  show  a  differen 
structure  undc-r  the  microscope;  neverthek,.,  they  fade  imperceptibly 
upwards  into  the  overlying  beds  and  contain  patches  of  yellow'stonrne^ 
the  top.  1  his  stone  hardens  considerably  on  exposure  and  has  a  remarkable 
property  of  retaining  water:    two-inch  cubes  wetted  and  exposed  to  the 


I'l    Ml      I 


I'.iskaiKX?   siiulstoni;.      I|)pur  \mh  in  quarrii's  of   I'lniliina   Ouarrii^,   l.iinind, 

Entttistle,   Alherl.i. 
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or.li;iary  tem,HTalun.  nf  tin-  l.,lH,rat,,rv  u.rr  >.ill  .IJMin.Hv  u.t  ..It.r 
36  hours.  I  h.s  nn-y  >(...,..  .  .,iil,l  .vri,.i.ilv  l„.  .|u,.rnr,|  i„  |,,rc.-  I.lu,  k.  lu.t  it 
IS  very  fnal.l...  h„,  „,  >tn„u,h,  aii.l  suhirrt  tu  ,,,|.i,|  ,liM,„..;,r.ni..,.  „n,|,r  tl... 
wcatluT. 

Th..  n..rlh.rn  |,n,,»Mv-  i >,.,,!„„  '-,,  ,,„,,,,  ^„„„,  ^|,,,,^  ,|^^  ^.^^^.^^ 
riviT  .n.nl  .mmI.t  pra.-.i.all,  tlu-  >amf  ■  on.ln  „„,-  ,,-  „n  il„.  ,,,1,,.,  ,,„,,,,  mv 
rhr  ui.p,T  25  tn  .»()  |\...t  .huu>  hi.fl  M.,„..  nn.l.r  .'(.  i.,.,  ,,|  ,|,ii,  H  ,nl 
flinty  hands  an-l  <ur.s  u.rur  hiii  ,„,  |,l„r  m,,,,,-  i,  .x,,,,,..!  ,„  ,,„lv  ih,.  ...uur- 
ally  wrallun.,1  Mirfa.v  is  ..x|,n>,.,l.  Th.s..  |,,v..,~  ,,,,-,  in,,.,  n  ,' |„iMv  inlo 
the  low.T  Kr.'v  slum-  which  .-..main-.  linniii.   l.,,n,N  aii.j  .,.„„.  ^h,,!.--  i,.«  .n|s 

the  l.,.tt.,n..     Tin-  natural  s,.rlac.  i,  v.rv  suit  ,n„l  in  pi „  ht.l.-  ,„nn-  thai. 

inrohiTcnt    saiui. 

It  is  stati'd  that  Ihc  .■•impanv  ir,  .ailcl  Sl(,,(l()()  „,„ii,  ,,t  nia,  hiiurv  at 
the  tutu-  the  fiiiarry  was  ..p.-ral.-l  .'  y.ars  aK-..  Ol  ,|,i.  .,|uipni..„t  th.r,. 
now  remains  only  iw....n.-i<.n  St. '.I  ikiricks,  .,iu' tvvu-tni,  uuMlrn  .ItTri.k 
and  one  steam  pump.  Filty-tw.,  men  uere  e.nplnv vd  .,i  il...  lime  the  .piarrv' 
was  worked.  Mn  men  were  at  work  uetliny  out  ,,  earload  ,,l  m,,„,  al  the 
time  ot  my  visit.  Mr.  Hall  propo,.  .  lo  inlrodiiee  the  stoiu  in  l.duionlon 
where  he  is  prepared  to  <lispose  of  it  ,,t  10  ,vnls  per  cuMe  fo<,l,  f.o.l..  e.i.s. 
This  rarl(.ad  was  shipped  on  May  ISth;  it  <„nlain-  l.io.  k-  ,>  It.  I,v  .'  It. 
l)y  1  ft.  'I"he  lilue  stone  in  2 
and  is  ra()i(ll>-  passing  into  tiie  huff  variety. 

The  sinm:-  No.  1202.  A  roarse-^ rained,  «r.%  s|„ne  «ith  .■  p.pper  and 
salt  elleet.  I  he  coh.ur  is  uniform  and  little  nvlines,  i>  apparent  in  tne 
specimen.  The  siirfa(c  .Ir.sses  n.UKli  owinv;  ,,  the  evtrenu-  frial.ilitv  of 
the  material.  In  .ippe.uMnre  it  resembles  No.  1 2f.,S  from  tiie  i:,lm.,nton 
formation  ol  the  Rocky  Mountain  IIou>e  area  and  also  \,,.  I2')t  Irom 
("ochrane.  The  mineral  grains  are  rounded  fur  the  most  part  and  o.ca- 
sionally  reach  a  diameter  of  one  i.an.  althout;h  the  i^.^neral  average  is  less. 
These  grains  are  al.out  one-half  (|uartz:  and  the  other  half  is  (.imposed  of 
cloudy  to  <.pa(|ue  grains  representing  indeterminal.le  r.ick  fragments, 
among  whi.h  the  black  opa(|iie  type  ommon  to  all  these  stones  is  .dnmdant! 
The  cement  seems  t,,  he  deficient  l)ut  it  reacts  strongly  for  .•arh..nate  of 
lime.  This  stone  is  very  different  in  structure  from  N...  120,?  .md  from  any 
other  .sandstone  tested  for  this  rep.irt. 

The  pore  space  is  remarkably  high  and  the  cement  deficient ;  the  stone, 
therefore,  is  very  friable,  particularly  wh.n  wet.  Inder  the  freezing  test 
the  cube  crumbled  to  pow.Ier.  The  c.)rr..si..n  test  pro.luce(l  a  general 
darkening  of  colour  and  a  peculiar  blotched  api)earan(e.  The  st.ine  is  so 
soft  that  it  could  not  be  examined  for  h.irdness  under  the  onditions  of  our 
tests. 
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the  ahs.,r!,„|  water  with 


Kreut  {HTsistciuy.     | 


romarkai.iy  i,iln,l„„s  and  retains 


a.iopte,l  has  renu.se.i   this  n, /.teH  1       1"  '''■'■       ""  "■'"^•"'  ''^  ^'"a'ys. 
-^.   ulA.  resKhte,    tht.s    intr.        h^    7  ^  ^7"'  "'•'  "'""''  ''  ^^^  '  ^e 
Further  .„vesti«atfons  are  desirahl' a  :,;":':     "-"-""''    ""-ent. 
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Partial    ,n,..|y.i,'  ,.f    ,1,,.  "-'"  '«"'  -^l-^.-' 

>"ltil.k-  |)<.rti<,ii: 
finif, . 

MaKnesia..'    \;; ^,'|  ■^"•""  2-51  20-24 

Ff-rric  f.xidi. ;  ■ '  -  '  •  '>^>  1  •  «6  ().  yj, 

Ferrous  oxid,. j" '  '|  "'  ^'j  <  ■  7S  0.^,4 

Carl.(.ni,-„i(i  r    ',!  "'"  '■')6  l-:? 
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•      "+  11  wl  40.52 
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aclvsable  „.  rcarranKc  the  tahl.   .huh,;?  '"  ""  l"'""""'  ^"•"^  '>  - 

more  useful   in  .omparinK   the   f,, nr  '""ownR  table  is  therefore 

The  r,«ures  of  this  table  tn:.t  ,,::;:,"';  "^  ^"  ">^-  '"'■""-/  -/.-.. 
based  o„  the  assumption  that  ''  ,1^;  ';;;'•  ^'7;,—'^  for  they  are 
"lotis.      It  is  probable  that  the  ren  e   t  con  "'        "■"""""  '''''  ^>'"""- 

f'V  our  „H.tho,|  „f  an.Ksis,  ha  Len  1,1  "''"u  '""'"'''''  '"^""'■'■'''  -'"■<•''. 
-the  siliea  which  is  .nco.bh:.;^  '.^  :^;7"'''""'-  -'<•-  as  ..H 
The    able  ,s  therefore  to  be  reRarde,!  •  s  ™  "'""'""'^  '"  ^'^^'  "'"•^■"t. 

-'"ble  portion  of  the  ee.ent  entire,-  ;;L:S:^:- ^^^^Kh^  "  ^^^ 
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tot.il  cement 


In  Ihe  following  table  the  fij,' 


weight  of  160  lbs.  per  cubic  foot,  which 


ures  (iiven  for  N  i.   1205  .ire  b.i^ed 


on  a 


IS  an  approximatio 


T.Mil.l.  ('. 

I.bs.  per  cubic  foot. 

,  .  •'^■"-  '-'"-'   No-  1203  No.  1204  .\o.  1205 

t-i"''"--. f'-Ift7         44-'>4  2<)  41-98 

J:'^«""^'^ -'-44  ,.55  2-5.,  -6 

^'^'"'■"^"''"'•^ 2-47  .04  4.,?;  ,.0) 

K-rrousoxide i.gg  ,,.,-  ,.^,  ,     " 

Carbonic  acid f,. ns  ^2■H')  j.iq  ,,   o' 

^'"™"^'' *^t^- 2-9  8-125  8-1  3.36 

Returning  to  a  a.nsideration  of  Nos.   1203  and    1204.  we  see  from 
lamc  J\  that  there  is  a  much  more  abundant  cement  in  No.  1203  with  an 


j»m 
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excess  „f  carlM.natfs.     Tal.l..  "IV  r.       .      • 

t:i:"^  .haracer  ..f  ,h..  .L,nTsT]^;  '"«'^'>'  '--'^"-"^  and 
"""^'>   '■■'I'am.us  .onK.,..  ..f  x„.   120,,.  "*  '"  *-"n'P-'rc'l  with   the 

N".  I^!!4'arEt^!;i;:j;:z.  T;;;rr  "-,•;:"  r'"-^^"'"-  -^  >^«'-  '^o.  -.no 

■""'"""  "f  '"a«-H.sia  in  .Ik.  aiu-n     s„ l.i.  ;      "  '""  '"''"""■'  ^'^"w  that  the 

,    ,      '""•      ""•   <"".|mris„n   of   ,h..   „,h,  '*''  "..na.ne.I  pra.-.ieailv 

■'-■u.no...     Kirs,  as,.,, he  iron:       he  ,       I       ":"'""""^   '■'"""'^'■^   ^'    ''-"i;- 

'•/.••''-*  "'s.      I,  isapparen,  therefor.  ,h  '      h        .        "^^  ^""'  "''  •^"-  '-'n-^  -'t 
f  -•    X.  .he  ee„u.nt  in   ,ho  pro       s^ J  "^ ''"''■  ■''"''•'•'^'' ''<'''■■''■''■ 

r";'"""'":     '"  ^••-  '^".^  ^.  siiwiaeo!;;,  ','"",  '"   ^""'^'  """■•-  f-nn  tha,^ 
'-  J"M  M.th.ien,   ,0  .on.l.ine  ui,l  i       "  ^''"""  "'^'^  ""'  'i""'  I>res,.„t 

—  'in-  has  ,iisapp.are.I.  s       .  fV'"  ""'  "'•"  -^-'^  H- 

I"--;-  o,  ahera.ion.     Tlu.se  va    on     ;  '    V'  ""'"y"''  "■-'  "-  stone  in  ,he 

;;|-^'-K-...s,ra..,ionof..aH.ona,es„vsoh.,io„. 

;      ■■•-''...i..noff™so.i,..h,,of..rri..o.i.U.. 
v'l.  .\    <leconiposi,ioi,    of    (i„.    f 

'^^^::z:::::r!--'''''- — n. 

'  "  °f -''"m.nous  niat,er  ,0  the  .cnient. 

.MX.ekie,l  ap[,eara,u-o  of  .\':  ,2,,/  j'V  ''  f^"-  «ra,n  an,!  it  has  lost  the 
"'"■-'^ '''--ion.  A  cieserip,  n  o  ,heT  "V'"''  '"'"'^■"'^  '"  ''-""e 
™'t  .SKUen  under  Xo.  ,203  on  ^^  246     "'""       '■"''^^''■'--•-  "f  the 

hRhr."rosHvan,Icoeffic-ien,,.fsurr  •'"      '"''^^'^'''''''"'•'■'■^■'y-    The 

°f  "-  s.one.  The  driiiin,  ,e  1 1  s  ,  ;"  ""  '"  "'''"'''  '^'''^  "^  '-haviour 
r;m.s.„,,.r,he,irs,f..,.;;,,J,^-^,  •  ----  the  ,..s,  slal.  I.roke  ,0 
more    satisfacory.  '  """  ''"''  the  chiselling  test  was  little 


24') 
The  physical  |)ro|KTtics  .,rr  ,is  lnll,,«s:    - 

Spccilic  gravity 

\\Viv;hl  per  iiii)ic  foul,  ||,^ -_'- 

l'"rc  spatr,  (ht  (cnl "•■"  '^* 

Ratio  ,.f  al)s(,rpii,,n.  p,r  .vni.  .,iu-  li,.,ir,      ..  .  .  ^^  ,^','^' 

"  "  "  "        IW'l   111  MM-.  1  ^     -- 

"     "  "  "        •'      >lii\v  imiiitr-idii jT    ,', 

"      "  "  "        "      i'l  vaciKi  .  ,,    ,:, 

,,      ,.    .              "                  "        "      llll'li'l-  |)r<>Mltr.  .  1-    I-- 

(oHIicii'Mt  ol  sitiiration,  on,,  hour !"' 

"       "  "  two  hours 

,  0-84 

"  "  slow  iiiinK-rsion 

"        "              "            ill  Naciio 
rr..shinKstn.nnth,il,s.  p,.rs,|.  in..,lrv        ,-,.?"' 

,  "  "  "       '^^-^ <„)„. 

-P  "  ,        "  "        Wft  .liter  fr.v/iiiK.  Ollii 

I  ran.svorse  strength,  lbs.  per  s,,.  i„  ,"' 

SheariiiK  striMit;th,  lbs.  per  s(|.  in "'     ' 

Loss  oil  coiTosion,  Kratiis  per  s(|    in  "'"'  ' 

DrillinK  factor,  mm <t-.W48 

ChiscIlinK  factor,  ^ranis  '"«'' 

^«-()(l  II 

Summary     P.slcapoo  Sandstone. 

The    I'askapoo   sandstone   is   the   most    important    bnil.|i„K   stone  of 


A  partial  hst  of  important  buildinKs  of  PaskaiM...  sandstone  follows:- 

Edmonton,  Alberta. 

Hank  of  Xova  Scotia  (ba.se). 
Merchants  Hank. 
Bank  of  Montreal. 


>iiil(ling. 


l>iiil(Iini;. 
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Imperial  Bank  ,I,ase  of  Tyndall  stone). 
Hank  of  (  oniincrce  (base) 
CoiiM  liuuso  (Piatt.  XI.). 

Parliament  l)uil(linK.s(someOliiosin,l  . 

<^;-Tnnu.n,  UoJu.n  "^        pii''^;/-'      T  '""'-^'--tone). 
Athahaska  hall,  InivcTsitv    f  S     L       .  ■^""'•-t"ne;. 

"-'  "'  ^-'-kafhewan  (trimminjjs). 

Calgary.    AllwrUi. 

<^"<tyiiall  (IMateXI.IIl). 

p<nu.j,ie|'„|,|,VF.ihrary  (Plato  XI.VI) 
-ami   r-tiesl.uil.iing  (Plat,.  XIII, 

(-ana.lianPacin..  Railway  station.' 

Imperial  Hank  huildinK. 

Hank  of  Comnierce. 

'<f>\al  Hank  hmldinR. 

('algaryCrain  MxchanKe 

Hankof  BritisI,  .\orth  America 

<  entral  Melho.list  rluirrh. 

AII)iTta  hotrl. 

Dominion  Tnist  Companv's 

Koyal  Bank. 

Normal  school. 

Kno.\  church  (Plate  XI, Ij. 

("iistoni  house 

McDougall  block. 

Numerous  churches,  schools,  an.I  business  blocks 
Lethhridof,  Alberta. 

Mol.son  Bank. 

Lesley  Melhodist  church. 

Bank  of  Montreal. 

Court  house  (Plate  XXXVIII,. 

Macleod,  Alberta. 

Hudson  Bay  rompanyV  buildine 

yueen  s  hr)tcl. 

•Numerous  business  blocks. 

Medicine  Ilat.  Alberta. 

Royal  Bank  (Plate  XXXXIII, 
Post-office. 


'^^i\-'-y'^T- 


2.S1 

Lik'ralure:-C.v„l.  Sur.  fan.,  Ann.  Rop,  187<>-,S().  ,,.  i  UH. 
Cieol.  Sur.  ("an.,  Ann.  \ivp.  18So-,S2,  I't.  M. 
C,v(A.  Sur.  ("an.,  Ann.  Rep.  l,s  J.84,  pi,  c. 
C.eol.  Sur.  (an.,  Ann.  Rr|).  \V)1.  If,  |'t.  I-;, 
Cieol.  Sur.  (an.,  Ann.  Rqi.  Vol.  XI,  I't.  I)   pp    ))    )4 
fii-ol   Sur.  Can.,  Mvm.  .S,?,  I>„1..  1,U.,^.  l<;i.,.     S..,.7l,i.  work 

for  I'xtcndcd  liil)lioi,rrai)h\ . 
r.eoL  Sur.   (an..    Men,'.   66.    I'ul,.    14.xS,    IVl.v     ,  l,,v  ,,„, 

Sh.ilc  DcpoMts  (,f  WVslcrn  Canad.i,  Part  \". 
Bull.  C.eol.  Soc.  Am.,  \'ol.  25,  X,,.  S,  i()i4. 
(k'ol.  Sur.  Can.,  Me.  M<.  Puh.  12(M.  ]<;12. 
Trans.    R,,y.il   Soc.   Can..   Series    III.   Vol     IX    101=;       Th,- 
Cretareous  Sea    in    All.erta.  R.    H.    D.mlini;.      This    work 
contains  tlie  latest  and  most  comprehensive  .-.count  of  the 
various  (  retaceous  and   Tertiary  deposits  of   the  western 
provinces. 

FORT  IMOX   I-ORMATIOX. 

Soi  Ris  Rivi.K  .Akic.x. 

SasL  tchewan  has  been  relerre.l  to  since  the  earliest  davs  of  exploration 
^  a  bcaht^-  m  wh.ch  sandstone  exposures  constitute  a  striking  topographic 
lu.turc.  An  extensive  account  of  the  region  together  with  referen.e  to 
previoas  reports  may  he  found  in  Mr.  Dowling's  report  on  •Th..  Co.,1  Fic.ld 
of  the  Souns  River  hein^  Part  F  of  the  Fifteenth  Volume  of  the  Annual 
Report  of  the  Geological  Survey  of  Canada.  These  rocks  have  l.en  con 
<  ere,l  to  be  of  I.aranue  age  but  .is  that  term  is  losing  its  signitl.  aiuv  in  the 
liKht,,!  recent  mvestigations.  we  may  consider  these  beds  a^  nccu.nin. 
a  position  at  the  base  of  the  Tertiary  system.  According  to  I  .ou  ling  thev 
belong  to  the  Port  I  n.on  group  which  is  more  or  less  comp.ir.ible  with  the 
1  askapoo  ot  .Alberta. 

Briefly,  the.e  sandstones  present  an  upper  h.ird.  an.l  a  lower  soft  h.ver 
neither  of  which  gives  an.-  promise  as  a  soune  of  building  stone.  The  soft 
material,  in  every  instance,  is  much  to.,  friable  to  be  of  anv  use  and  the  hard 
upF^r  stone  could  be  employed  only  for  purposes  of  rough  iocal  .on.truction 

On  the  south  side  of  the  valley  about  a  mile  above  Pinto  the  upper  hard 
-stone  crops  out  in  a  cliff  of  limited  height  but  the  soft  stone  is  largelv  hi.lden 
unrler  a  talus.  Scattere.l  in  this  vicinity  are  numerous  blocks  of  the  h.ird 
s  one  which  might  be  utilised  for  rough  purposes.  Some  of  these  blo.-ks  are 
a  most  flinty  in  hanlness  and  they  .,11  seem  to  weather  a  dirtv  vellow  colour 
(K?96)  I)esce,,(l.ng  the  valley  to  a  point  directly  opposite' Pinto  station 
verttcal  cl.tTs  are  seen  which  expose  the  forn.a.ion  n,<..re  clearlv.  The  unner 
hard  stone  is  from  one  to  four  feet  thick  an<l  in  places  is  strongly  laminatcl 


-'52 

(13'J4).     Hencath  thisaro2.,r  <  f,...f  „f 

wani  l.y  20  f.^t  .,r  more  of  sli.htlv  I  a    l.-r  7  "'"  .:'""'''"'"''  ^"""^^•^'•'  ''"^vn- 

"'^'   vallry   noar   Rorhe   IVra-e  show   „„  !  ^  ,  "^   "'^'   "'""'   ^'''li^^  "f 

expo..res  o„  the  opposite  si.le^.f    ^H "r  ^':!::::T\  "  p"""'''    •'""    "- 
pra.„rall>    ,1,..  ,ame.     Here  it  u  .    ,.I  >  '■'^'"  ^'■'■'•'^'^'  ''^''""^  ^re 

Hhich  had  faUe,,  fron,  the  face  o  "  h^  dSr"    ,    k",  ^"■'""  ''  "^^'  ^""  ^'""e 
fac.  usolf  is  ,.ite  as  soft  as^ the  Z^:.^''  '^'^  ^'^^«^  "-  the 

va..e^7:n;;r  ::z,f  ^:;";;^^1'-  ^«"''^-  ^-^^  a..,  a,..  <„  the 
cii.re..neewot,,,,efoun.,i„,h;;:;;- v.;m;:  ™  ^"  •-'-•^^  ^'-  -y 

sandstone  with  cal-areous  cet^^U  •  it^';""?""''  ^'^''^^-''-^-V.  quart.itic 
rmliness  The  stone  is  "the  har.l  1  ^^^  "T^"^  '''"^'  "'^'"'"'  ''■'^^-^-t 
that  is  actually  worke.1  hut  ■;•:  ,;!"„, '^''"  ^'";  --age  Paskapoo  type 
stones  of  the  foothills.     FormationiU..!  '''     '''"  ""'  "'''  ^^^^"'^  «and-  . 

"-  of  this  Mone  than  th  "ua  "  .  h  "^  "'" 'T'  ''^-'"--^al  to  the 
specimen.  '"^^   "^  'f'^'  "latenal  as  shown  by  a  small 

yellow-Krey'Xl'''',';;;  :°'^Jf^;|;';;  fi"-Krained  sandstone  of  a  green- 
Pieces  despite  careful  packing  '  'P*^''""^"  ''^'^  '"•°''^"  to  small 

cons^o/a^-i:::;;:!;:::^^^,^-^  "f  -liny  yel.ow.g.-.  colour:  it 
.rains  and  mica^on  the  parH^rpla;:""  rX" '^  '"^' ""'''  ^^^"^•-'  --' 

«iarke:;te.uLytS;::^;h:;;t!:;;f  f-^l^h-ycHow  sandstone  with  a 
by  the  alteration  of  the  stone  U)""  ^''"'l^''''""^'^''^'^  are accentuatecl 
softer  than  Xo.  ,394  and  r^,"  1 1  en";  "^  ""  "'T      '''^  -''--'  - 
No.  1398.-C\,arser  th-,n       '^      r    ^  '''"'^'^ ''■"'■'^• 

doubt  if  it  is  sufficiently  hard  to  have  an vvT^"'^"-,'  T'  "''"'''''  ''^'^  ' 

na%e  any  xalue  as  a  building  material. 


J 
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CHAPTER  V. 

ORAmXHS  A«0  O.KISSES  OP  MA.ZXOBA.  SASKAXCHEWAN.  .  .n  A.BHHXA 

district  is  ,„ai„,v  compitl  "  S  ■"  ;"■""'"■  ""^  '■-<  -l..ian 
different  points.'  Gneiss  I  houdT.  '"  ''T,'"^  ""'""  "^  «''"""^-  ^'^ 
too  hard  f.,r  chisellin,     .n      i      I  ","'  '""'  •''"'■''''^'  ^"""'-  '-^  "^"^''Iv 

it  for  nK.nunK.nt        .^^^^  ''""  >  "'"  re.n.nnu.n.l 

rock  face  work  oni  cr^r;;",;;'^ r""'''''"'^- '■''••''''>'■''  ^— «h 

purposes  incidental,,  to  op^atir.:..::;:^,:;  ■;;::,  '^^   ^^  "^'""i". 

seve:risrH::;ir;3it;.rHi^^^^^^^^ 

■n  gra,n  and  colour  an.l  is  .lescril„.,,  i„  ^:;:n  ,!:;;!;,  A':  '""'"  ''  """'"'"^ 

I-AKi;  \Vr\\-|i'i;(;  Aki:  \. 
Rabbit  Powt,  Lake  Whutipe^,  Mauilob,,. 

d^-scSiT  on;;:lj:~-  rrr  '^^^  -'y-  r '"-"-  -  '^-'^ 

have  attracted  little  atte    ion  on   th        T'/  ''"•'  ''''"'''''  ■"'^^^'^ 

ators.'  "   '"'"^^  "^  prospective  ,|uarr>    oper- 

The  only  locality  that  seems  t,>  1,  .,•    i 
where  a  few  shots  have1  een     ut    „  r,     '■"  ''7']''''''^  "  '^''''^'^  ''"'""^ 
Donald  Sutherland  a„c    o  hers      R    ,,?"     "'T      '"'"™^  '"""^'•'  ''>•  ''^''•• 

rising  40  or  50  feet  above  the  wate^trc^'sTrr'^  ''  '1"  "'^'"  '■■"^■ 
of  the  point  by   i  fnVIv  ,1,.,.,,  ,  ,     ,      f     -^  '""''*'"  "^■'"'  "'e  extremity 

north  sKore  oH  ::^  '  ^ur'  J^  S  V''7"^  I  '""'  '^^'^''""^-  '>"  '^e 
test  the  quality  of  he  ^rt  ie  ''^^^1'"'":  "^  ""I'"  ■'  '■^^'  ^''"'^  ^" 
fractured  in  places  in  othersTtT  J  r7,  '"  "'  "^'^  P"'"^  ''^  """h 
numerous  joLs  in  a     ou  hVc-  er       I"      '     '"  "^  '"'^"^  "■^■^'  '^""'  -"'- 

Joints.  T,;i  ^.rmatirrc:t t:- el  ;:::':;,i  ,:"^"^- '"-- -- 

great  numbers.     The  sheetim.  is  vi  !M         .  '''""  ""'  f""'^''"'"   "" 

about  20  inches  thick      Th   Tto  ->  '  ""  -■  '"  ""'  """^■''  '^'>-^'^  ^^'^'^h  - 

types  (1035,  1036).  "^  '"'•'*-'^  ''^''J  ^"d  ^rey 


.n.„l.s„,-   ,..,„..  Ann.  k.„.,Vui.X,,K,rtG. 


23 


254 


where  tluKroiit 


outer  harbour 


"...  e  .ne  Kre..,  mass  is  of  ,lark  n,l.,ur  (10^)  wh    I  "'  '''"■'^""' 

tf^e  hne-Kra.ne,l  re.hh'sh  s.„n,.  ( 1(M4).  I'owver,  ,s  n.ix«|  with 


^X:::;';,;::^-:':r::::;:- - -- 

ine-Kramed  re.hh'sh  si„nc  (1()?4) 

main  joints  are  vertical  an.l      .r  •  ^  /"  '"''  ''^"'''-  "'^-  -'"-•     The 

joints  are  infrem.ent     ,  '  '^''  ^''""'  ^•"'°^^'   '<'  ^'""l-:      Cross 

With  care  a  .^z^' :zn::i:z::i'''  '"vr""'^'"----'- 

sample  is  No.  UlU  \nn  sou,,,  o  V  '  ,  "  ■'  "'"'  """"  ■^"  ^'^''^''Ke 
grain.  "'  "■^'  -'<--  '^  coarser  an.l  sonu-  is  finer  in 

^....^';:.'':  i:i!:;;;r..s':n  j;;,;ir''i*"' "  •---  -"■'  -"•  '^  -^- 

not  present  ,reat  possii.iiitie  .  1  J  "''""••."'•..'"  R-'ai"  an.l  therefore, l.,es 
fracturing  is  excessive  l,ut  o  I..*  s  h  f  "  ■"""''"^'  '^"""  '"  "'-•-  '^e 
tion  of  fairsize..  blocks.     I^  Tl.  .  :     ^T'''"'"  ^"'"'''  P-""''  ^he  extrac 


and  for  the  lower  s,,,revs^;S'Z;  r""' ''';"''' ''"'^'''''' -''^  f''''"''^''i"ns 
PO..S  or  f..r  buildings  of  the  m:;:r.ne;;;al  ^vpe""  ""  '"  ""^^'--■''  "- 

of  .r^te:„d'::e-  :Xr  '"^  "^■'"  ^-^^  -^--^  ^'^  '-^P-vHtic  tvpes 

the  black  ferro-magnesian  '  J!^!^'   LT''^''-''''''''''^  '"'■''''i^h  granite  with 

distinctly  spec: 

purposes  its 

for  decorative  purposes. 

A  microscopic  examination  shows  the  ro.-L-  .    . 

than  a  true  granite  as  cr>stals  of  ph'.V,  |  '  ""  Krano-diorite  rather 

.s  partially  represented  bv  the  vh  ie  v  k,  ''  ''"''  "".'^'^^'-""«-  The  orthrxlase 
of  feldspar  sh.nv  incipiL  |  u  ,1  " "  "^ 'T''""'''"^'-  "oth  varieties 
fairly  abundant  and   the  dark    erro  m  ■'   ''^'^^""P"-'''""-     Quartz    is 

biotite  (black  mi..a,.     Thetl^ne  i:-;;;:;^  i^  Z:u''  ''''''^''^  ^'■' 


erro-magnesian  ' rn:;:::uVZ::TT!  '"'"''  ^""'^'^  ''''' 
fckled  appearance.  While  it  is!  ^     7^  ^'"'"^^  "'^'  ^'""^"  « 

colour  has  none  of  .^  :i;i;^:s.::'s.:;;r  i:'?""'"- 

ve  purposes.  'iiman.i,.!  in  a  <Tranite 


The  ph 


ysical 


properties  are  as  f, 


oilows: 


Specific  Kravit\ 


R; 


I'ight  per  cubic  foot,  lb 

ore  space,  per  cent 

itio  of  absorption, 


per  cent,  .)ne  h 


.>ur 


I  wo  hours, 
slow 


imniersDn 


"1  \acuo. 


Coeffi 


cient  of  sat 


uration,  one  hour. 


under  pressure. 


two  hours. 


slow  'mniersion. 
in  \'acuo 


2/12 
168  07 
0  606 
0  136 
0-141 
0-15.S 

0187 

0-22.S 

0-60 

0-64 

0-69 

os.s 


I'l  All    I. 


'"••'"'"■• '■'■•'"!"■  Ml.  I,.,k,   U  „„„,„,,,  M,„ 


'jra:  .stLrm!iimMi/si^*~it  '^':jiL^^:si^£^'^x^Mi^'^^-ii'\^m..is.  .41-?,*'.. 
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("rUHhinjc  stri-nKth.  ILv  per  M|.  ill  .  ,|ry  2<)  S2(,- 

"       «'■•  .M,51<>- 

_,       "  "  ..  „         Wil  .ill.r  Inr/itlK  'HW. 

I  rans\vr!*f  strength,  ll)>.  ptr  >,<|.  in.  |'7(K)- 

ShfaririK  stn-tiKlli.  W,-.  p,  r  m|.  in \-,u^. 

Los>  on  rorrosion,  Kr,.ni>  [ht  ><|.  in  '  ',',  ,>,,,-  « 

DrillinK  f.u-.„r.  mm,  .  ,■;.■;.;;  „ 

("hist'llinK  factor,  L'ranw 

mi.;''"  /"It  \.T  l"*':  ^'"  ""-^  '""  "  '^  -"«'•">■  l'«'"--  ^^i">  '-  ''lark 
mica  an.l  with  a  slightly  l.nninato.I  or  Kii..i>,„i,|  >trmt,irc, 

No.  1(M5.    -This  uranitf  is  of  .,l.o.lt  ihr  sam,.  ^raiii  as  No.  lOH  |„it  it 

o,cas.ona  lly  sh«h,Iy  pink.  I,  .-oiisi^ts  of  .Lar  Kla>.v  ,,„ar,/.  opa.,n.- whit.- 
.r  pmk.sh  orthorlasc.  an.l  I.Luk  m=      with  a  1..,  amount  of  1,1. .Ik  horn- 

si.l..r').K'i*'''"Vi''!"'  '■■''*■  '^.^'"■"■^'•'-  '"  «••"'"  "-•'"  N"  "•■'^  ...ul  with  .-on- 
suk-rahly  less  black  mica.  Some  of  th.-  f..I.lspar  crv„als  arc.  a  half  inch  in 
clamctcr.  These  crystals  are  eilh.T  ,.ink  or  white  ir  eolour  ^ivinK  the 
stone  as  a  whole  a  prevailing  pinkish  lint. 

No.  1(M7.  I  ik,.  No.  1(.,U  1,„,  of  a  .luller  an.l  more  ".lirtv"  appearance 
Ihis  IS  m  part  .ii.e  to  alteration  l,„t  in  part  to  ..  .listinctlv  veHow  cast 
m  the  (jiiartz  cry.^tals.  '   ' 

No.  1032.-This  is  a  (liMiiutly  red  t>  pe  an.l  .liffer,  fn.m  N.,.  Mm  in  a 
deeiKT  re,  in  the  feldspar  crystals  an.l  m  th..  presence  of  a  smaller  pe-r- 
contaKc  of  l.lack  mica.  The  r.K-k  shows  .-.msi.l.ral.le  evidence  of  allerati.in. 
No.  1038. -This  is  a  .listinctly  porphyritic  type  with  crystals  of  pink 
or  hoclase  as  mu.h  as  an  inch  in  length :  these  are  imhed.led  in  a  .lark 
cdourcd  matrix  of  c,uartz.  orth..clase.  an.l  l.lack  mi.a  with  a  somewhat 
schistose  striicture.  The  stone  woul.l  make  «o.„l  l,uil,li,«  material  but 
•  t  .s  too  hanl  to  work  with  fa.-ility.  The  dark  matri.v  ..,  not  suff.ciently 
clean  t.,  rei.Jer  the  stone  a.laptable  f..r  m..numental  ,.urposes.  Many 
variations  ..f  thi..  type  of  rock  are  seen  in  the  vicinitv-  some  are  darker  and 
seme  iKhter  with  a  wide  range  in  the  size  and  colour  of  the  porphyritic 
crystals.  '    • 


LakeWnmipci^  Shipph,.  Co.,  201  TnbuNe  Building,  Wir,mpe^;  Iluvh 
Sutherland,  president;  F.  W.  Smith,  manager;  C.  Sijton.  superintend,  ,t;  C 
Hamlin,  quarry  superintendent. 


At  a  pomt  on  the  east  shore  t.f  Lake  Winnipt-g  opposite  Bull  head  a 
small  natural  harbour  aflfords  a  favourable  site  for  the  .,perati.,n  of  a  quarry 
m  the  grey  laminated  gneiss  which  forms  the  shore  along  this  part  of  ^ho 
■ike. 
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Xo.   l(M').     Th 


resents  a  variety  very  like  No.  1040 
coloured  li.mds  a 


is  speriiiieii.   Iroiii    tlie  shore  oppo-iir    Drjy   luad.   rep 


till'  i;raui  i>  a  lili'r  liin  r  and  the  li;;lit 


re  more  proiiiiiieiil. 


Ih 


e  present  (piarry  i>  opened  .u  ros>  llu'  >trikc  at  ll 


the  ridne  l)iit  it  is  the  intention  ol  the  (dinpanv  tc 


the  ea^Jl  side  of  the  elevat 
the  strike  (Plate  LID. 


le  ■.onlhetii  end  of 
open  a  ioni;  (piarr\   on 


ion  wliieh  will  alford  a  good  \\orkin.u  face  al 


"I'K 


The  present  (|iiarryinj;  pr.ictice  is  .is  fo 
IliiKs  are  sunk  al  inlerval>  of  ,S  leet  alont;  tl 


the  f. 


11 


iree-nich  l)it>  .ire  u>ed 


and  are  followed  hv  l)it>  of 


ni 


le-^  d 


U  the  -Irike  and  (i  feel   back 
■pill  of  .'   feel; 


i>  --tarler-  lor  a 


of  the  holes),  2\  inch  hits  are  used.      I'.acI 


laiiieler,  lliilil  at    14  feel   i  I 


i<-  deplli 


'><•','  (Knamite  and  (>  slicks  of 
to  lireak  up  the  dislodKcil  blocks. 


1  hole  is  charged  uilli  ID  -liek^  of 
rackrock.      Mud  caps  of  iKnaniile  are  umi\ 


Th 


e  i'C|iiipinent  is  a-^  follows: — 


Mill:     Substanti, 


h 


iiler  and  eiiKiiie  house  annex,  ()()  ft. 


d    buildini;   40  ft.    by    100   ft.   ,ind    7.^    f 


eel    hiikjh.   will 


150  h.p.  marine  boil 


b>    70  fl.      Sle.im  i>  ^ener.iled  I 


ers  .md  passes  to  one  .',>()  h.p.  l<obb-.\ 


l)y  the  Kobb  I-'ngine  Co.,  .\nilierst,  .\.S.      Tj 


i\   tliree 
rm^troiii.;  env;ine 


to  th 


Gate 

5K). 


e  mam  ane  shaft  which  operates  .ill  th 


le  engine  i>  comiected  by  Ixll 


es  crusluTs  are  installed  (one  .\llir,-( ' 


with  the  necessar\-  sci 


I'  niaclimerx-  in  the  n 
lialnier>    ,SK,  ,,,id  _'  .\lli>-(l 


Three 
ialmer> 


r 


reel!.-,  elesators,  carriers,  etc. 


le  (|uarry  cars  are  elevated  14  feet  bv  lioi>t 


(•ally  on  the  crusher  lloor.      T 


<liMl 


le  sloiie  p.i>ses  tliloUi;h  the  l,iriL;e 


md  (h^cli.nKe  .uitom.ili- 


crii>lu-r  .ind 


IS  raised  by  bucket  elev.itor  .si  feel  .d)ove  the  .•ru>her  lloor  or  f)l   feet  ii 
"ere  the  crushed  stone  p,i>^e>  through  _'  rot,ir\    -creens  wl 


H 


I  a! 


ito  fl 


mil  xp.uate  it 


oursizo  .urit.  one  inch.  T,,  and  2  inch.  The  oversi/e,  which  iMisii.illy 
about  one-third  of  the  wlioK-,  i>  returne.l  by  >poul  to  the  two  small  <Tu>liers 
which  (lischarKe  their  product   to  the  same  eJe\.itor. 

The  sorted  stone  from  the  screens  is  dixharj^ed  oNer  ,ipn,ii>  into  the 
mill  bins  of  400cubic  yards  capacity  e.i.h  The  conlenl>  of  each  of  ih.se 
bins  may  be  p.issed  .lulomaticalK-  to  a  con\(\<r  bell  (iS  feet  loiii;  w  liereb\ 
It  IS  elevale<l  24  feet  and  disch.irned  on  .i  hori/ont.il  coii\e>er  bell  220  feet 
lont;.  Tlii>  bell  discharges  the  >ione  into  sion^e  bins  of  l.(M)Orubi.-  \.ird> 
capacily.^^  The  different  sizes  .ire  m-iH  Io  llie  pr<,per  biii>  b%  me.m^Of  ,i 
"tripper."  IVoni  the  stor,i!,;e  bin-  the  ^lone  pa>-.e>  iiilo  ears  .m  Ir.icks 
beneath,  whicii  run  in  ,i  liinnel  tliroiiijh  the  rock.  I'roin  the  c.n-  the  >lone 
IS  loaded  directly  into  barges  in  the  h.irboiir.  In  .iddiiion  to  tin  machinery 
mentioned  above  the  mill  ...nt.iins  .i  laiKc  Cm.i.lian  k,md  c.Mupre.sM.r 
which  is  not   now   in  operalion. 

{hiarry:   ~ 

10(|u,irry  i.irs  and  10  more  proposed. 

K.idi.itiiiK  tr.icks  for  ,ibove. 

2   steam   drills,    lii.uer.-.olI-K.md.    Nd.    .•;',. 
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2  air  drills,  InRorsolI- Ra.nl 
rock  breaker  with  hoiler  (propo.c.,1) 

"n.lc.rs,a,„l,  however,  that  the  o  7"""'  ''^'  •^"«"^'  "^  "^l^^'-     I 

-  ^-"P..rar>-  elosi„«  of  ,he  pL.u  """  ''^"'  '"  ""■  -- '-vo  compelled 


-n-  prices,  dehvered  in  Ui„„ipe«,  are  as, ollow.- 
-   '-"■^"'■H'      S)        per  cubic  vard. 

i-'iisi  or  yrit     ,S2.  75 
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CHAPTER   VI. 

VOLCANIC  ROCKS  OF  MANITOBA.  SASKATCHEWAN,  AND  ALBERTA. 

K.Hksnl  ,hi.,.|a..an.,-,,nin  th,.  thrcv  pruv  in,-,..      11,,.  l'n-( "  .mhri  u, 

A!,K•r(.,  ,.:,..  n.,t  .xt.ml   lar..,„a,,h  ,,,,„,,.„,   ,„  „„„,,,   ,|u.  .r.  .,   v  ,1.-    , 
ri'Kinns  ul    Mritish  C.iluml.i,,.  ^  v"I«..mi, 


{■|<()\V-M  -,1    AUI  A. 

F^..-ks  of  i,nu.,.„s  uriuin  a,v  r.uv  i„  ,!„•  k,„ky  „,.,„n,aiM.  nf  .Mb.-rta 
.ItluuKl.  .h.v  arc.  common  m  .1,.  mor.  u..M..n,  paru  o,  .lu-  ConlilUTa 
Mrui.h  (.  uml.ia.  Un-  only  locality  i„  Alhcrla  ,ha,  ha.  anrac.l  nv 
atU.nt,on  l,os  „,  ,hc  K.n.Tal  region  of  ,1,..  (Voumu.,  ,.J  R,'!  ^ 
volcamc  onRm  occur  a.  intervals  over  an  area  ot  al.ou,  5()(.  ...uarc  mile,  .n.l 
are  well  ..posed  on  ^•ork  creek  near  lilairn.ore  an.l  on  the  Vul  of  a 

<l.anl'anhcra,lwaywestof(oie,nan.  Theserocks,  nowknown  a,  tlu-Crou  '- 
lU'st  volcanirs,  have  been  descril.e.l  in  -letail  l.v  W.  W  1  ,  „','  C  W 
KntKhtS  a,Kl  J.  I).  MacKenxieMutt  none  of  tlu...  a.nhor-  n,ake  a,u  ref  t^ 
ence  to  the  posstbility  of  usin^  these  .tones  for  .,ecora,i^e  purp.":  th- 
own  hrtef  exam.nafon  of  the  exposures  alon,  the  raiiuav-  woul.l  ka,!  to 
the  nmcluston  that  the  stones  are  too  ,h,ll  an,l  tn.attractiv.  in  appearance 
an.l  the  lornuU.ons  too  mn.h  .hat,er...l  t..  ,ive  a„v  pron.ise  toi  ,h..  pro- 
ducu.n  of  ornamental  material.  I'or  a  full  aca.unt  of  thes..  nukJihe 
reader  ts  relerre.l  to  tin-  w.,rk.,  .ite.l  al.ov..:  the  foll.min,  n.,tes  in.li.at.-  the 
rhara.  UTS  of  tw..  exposures  alo,,,  th,.  raiKva>-  whi.  h  ntaN'  be  r...,,nl..,|  as 
tvi^-cal  Irom  .)iir  prtsent  point  of  \ie\\. 

One  and  a  half  miles  z.rsi  of  Coleman. 

The  ro.ks  at  this  point  .urur  in  thin  wheels  as.o.ial.,!  with  >hale  and 
a  so  „,  h..,v...r  layers  fr.„n  which  it  would  be  po>.ible  to  obtain  fair  si.ed 
b  ..cks.  Ihe  stone  shows  a  distitut  agKlonu-ral,.  slru.-,ur.-  b.-ing  .■.,n,p.,sed 
of  r.,unde.l  p.eces  tmbe.I.le.i  in  a  tnatrix  ..f  a  sintilar  litholoui.al  .haracter 
Kven  on  fresh  fracture  the  stone  is  .lull  and  unattra.tive:'  it  presents  no 
po.siDUities  as  .lecf.rative  material   (LUOj. 

The  slonc:  \o.  l.UO.-A  hanl,  rather  .lirty  n..l,li.h  r.,.k  of  ,  n,,alline 
structure.  In  a  general  way  it  has  the  appearan.e  of  a  .,te,iium-,raine<], 
sem.-decmposed  urattite.  In.ler  the  microscope  the  rock  shows  crvstals 
of  orthocbse,  pn.bably  sanidine  in  part,  ac.,eri,c.-au,it,..  sntall  andlargc 
crystals  of  melantte  an.l  a  fc-w  small  augites.  all  embc.Me.l  in  a  partially 

'  C.i.cil.  Siir,  Can..  .Ann.  Kcp..  \\A.  .W.  p.  |7|  .\ 
'Can.  Kcc.  .Sci.,  W.l.  ').  No.  .s.  p,,.  i(o-J7s.  Miiv 
■Ck.oI.  Siir.  Can.,  Museum  Hull.  No.  4.  I'JM. 
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Hamil    who    h..s   u'.rkc.l    r...n  K  "■         "'"  '"'"'"'''^   ''>•  •^'^-  <"•  »• 

although ...  of  .H.  in.::; f;::;:,;:;:-7;;>;;';;;-ate.i  ^  .ra..,. 


?":i'o  w//c,v  -west  of  Colcnun,,  Alberta. 


an.l  o»-,,sivdy  .ha.u:  J  "     ,^    ^  ^  i;""'  ]  «:  «";"<-  '«  ■."  "■  .l,i„  ,,J„ 

an„.  a,,„  .  ,„,,,„,  ,„ ^.  r,,;;';:'  ■„;;  ^       -;   ™.«i-.. ,.. 

///(■  Stone:  \„.  ]^~i  -_v  i,.,^.  ^,    /      ?  "•^'"- 

It  shows  scattcrci  h.htcr  colou...  •  '.k  ^  ^^0 ''  ^'r-'V'"'''''  "'""'■ 
rocks-some  resembh-,,,.  pink  ur.nite        ,  '■•"     '"''"^'""^  "f  other 

fine-Rrai„e,l  romp.,.,  structure  uih"""'"  '''''"  *-'"""  ^"'""•- ^nd 

<-lastic  i,ase  is  seen  with  numer  ;us  ,  L  1  ';/""7'"'''''"  ''  ''^'^'^-  "'"'  '''■'■^v 
of  anak-ite  partiallv  alte  ^",  "u  "7"  '■''■"''''^'  '^'^^^  ->-^'als 
condition.     The  roc'-k  is  ,0  l.e  asc'  i^  e  i'  ;'"'    ■''■^''■"'-•'t,«ite  in   an  altered 
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CHAPTER  VII. 

MISCELLANEOUS  BUILDING  STONES  OF  MANITOBA,  SASKATCHEWAN,  AND 

ALBERTA. 

The  R„rky  iiKumtains  .,f  All.erta  present  .vrt.un  ivpes  ..f  .i.,ni-  of 
possible  valui-  for  structural  purposes,  wl.iil,  d,,  n,,t  r.,l|  „itliiu  the  .hisses 
already.hscussed.   These  miseellaneousst.mes  are  desml.e.l  hel.nv  .,s  follows- 

Conglomerate  schist  of  the  Corral!  (reek  ."orniation. 

("onulonierate  schist  of  the  Cambrian  svsii  ni. 

St.  I'iran  (|uart/.ite  of  the  Cambrian  sysn,,,. 

Rocky  Mountain  t|iiartziti'  of  the  Carboniferous  system. 

Conglomerate  Schist  of  the  Corrall  Creek  Formation. 

Kickim;  HoRst-  Pass  Aki;.\. 

Pre-Cambriau  rocks  are  exposed  uIouk  the  main  liiu-  ,,f  the  Canadi  m 
Pacihc  railway  from  a  point  a  little  east  of  I.aKKa.i  to  the  summit.  Two 
members  are  recognized— an  up|)er  shaly  formation,  the  Ilect<,r,  and  a 
lower,  coarse,  (|uartzitic  sancL  '•■' '.irrall  Creek. 

Two  miles  east  of  I.aggan  tL    v  il  Creek  formation  is  e.vpos,.,!  i„  ;, 

rock  cut  and  a  small  amount  of  quarryi  ,«  has  been  done  here.  The  for- 
mation .shows  a  slight  schistosity  with  a  northwest  strike:  mmierous  ,|uartz 
stringers  run  with  the  schistosity  and  a  set  of  nearlv  v.-rtical  joints  cut  the 
formation  in  the  same  direction.  A  second  set  of  vertical  joints  crosses  at 
N.50°K.  A  distinct  bedding  quite  indeFX-ndent  of  the  schistositv  is  observed  • 
on  the  face  of  the  old  quarry  these  beds  are  of  4  feet.  4  feet  an<l  12  feet 
respectively  and  are  separated  by  shaly  partinRs.  Although  certain  parts 
of  the  exposure  show  excessive  fracturing  it  would  be  (piite  possible  to 
quarry  blocks  of  large  size. 

The  stone  varies  greatly  in  grain  throughout  the  exposure:  .\d.  1,?16 
IS  the  most  abundant  type  and  No.  1,^17  is  an  example  of  the  finer  grained 
stone.  Pyrite  is  common  and  by  oxidation  produces  dirtv  brown  spots 
r.i  exposed  surfaces.  All  varieties  of  the  stone  tend  to  become  brown  on 
exposure  and  weathered  surfaces  show  a  pitted  apix-ar.ince  due  to  differential 
weathering. 

The  stone  from  this  (|uarrywas  used  for  the  bridge  piers  near  Laggan. 
The  caps  have  been  cut  and  show  the  characteristic  brownish  colour  Dut 
some  of  the  rock  face  in  less  exposed  position  is  almost  as  bluish  in  colour 
as  when  freshly  (|uarried.  The  stone  is  undoubtedly  verv  solid  and  durable, 
but  under  the  inHuence  of  the  weather,  particularly  in  exposed  position! 
It  very  graiiually  assumes  a  brownish  colour. 

The  exposures  cast  of  the  summit  present  a  simil.ir  rock  (1,32())  in  beds 
dipping  about  .10°  to  the  southwest :  the  beds  vary  in  thickness  and  the  stone 
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shows  all  Krad.itions  fn.m  a  o.arsi.  s,n,lf,„».  ...  .,   fi 

inch    ,      h.      1  ''"  f''"*'""'"'^  ^"•^'  sometimes  „„.ro  than  a  half 

men   111   tlu'ir  I.MiKir  (lianRtcr.      Thi' fr.-sh  sf,.n..  I    i. ,,  i        i     r   '"■'"•'" 

''lui>h  colour  with  some  eviclence  o  «^1,  t  ^  ,n.^"  ""  "'  ''  ^^'''^^i'' 
examination  shows  fraKmcnts  of  rm  .rt.  n  ,  ^'"".t"^  ;  A  m.rroscop.c 
arc  not  alwavs  on.  i,tli       ,al    !  ."  ' n  ■„"""■  !"  ''""''''"'  '"'^  "^'■•'*^' 

;."ar,...ainsVan.e.,o.nto:;l;r    ,:::^X:rL'^ir'''""   '''^ 

^.:r;rr;;T;rti:;r''' 'r^- 

in  crvMals  4  :n.n:.m;i:"  "^'"'^  "  '^  '•••"^-^«'  '^  — '-y  mi.a 

Conglomerate  Schists  of  the  Cambrian  System. 

Gram,  Think  Pa(  imc  Raiiavav  Aki:a. 

to  a  coarse  conRlomerUe      The  ^f  "''.  .'""-^  'f'"^  ''  fine-Krame,!  c|uartzite 
miV-i       TV.,,  "^ '""•  =mn\  s  sniny  sea  cs  oi  seconf  nrv 

coul.1  he  „1,,„"I;.,?";"'"     ' '"  '"''  "'I""  '■■S''  »"«'"  I-  l>™vy  l.bck, 
and  h  tr-'"''™'  «"'""'  "'"'"■'  '*'  ^"-  '''"  l»«  v..r>i„„  i„  c„,„„. 
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Mile  /0.?7.— Conglomerate  pli.isc  (1258). 

Mile  l(UiJ\. — The  underlyinn  rock  is  a  dark  slate  ahove  wliic  li  are  tliic  k 
beds  of  one  to  .<  feet  or  more  of  a  mediinn-nraiiied  plia-e.  Tlie  la\ti^  are 
well  defined  and  dip  at  low  l>iil  varying  angles,  joints  are  irrei^iil.ir  hut 
they  would  not  prevent  the  (juarryiuK  of  lar>;e  liiorks.  In  colour  the  Ixds 
vary  from  iinht  green  to  a  ureeni^h-nn  y :  iiu\-  \ar\  also  in  ^rain  an<l  in  the 
amoimt  of  cementing  ni.itter  pre-ent.  No.  12,s,S  is  a  li^lu  \.iri(iy  .uul 
No.  1256  is  an  average  ixaiiiple  whii  h  ha--  been  toted  in  full  as  tspicd  of 
this  stone.  'I"he  weatluTinn  projjcrties  are  not  ^;ood  a>  all  pha-es  ttiid  to 
weather  red  atid  spotted  at  first  and  later  to  as-inne  .i  dirty,  lirow  iii-h-red 
colour. 

Mile  /W.?J.— Laminated,  j;rey.  shaly  rock  pa^>inK  into  -l.iic.  -luMnd, 
and  cut  hy  numerous  diajjonal  joints  (125.?).  Mauds  of  the  stone  iiiiiler 
consideration  (1254)  .ire  inlerhedded  with  the  sh.iles  in  layers  up  to  4  Icet 
thick.  Thesi'  hands  would  \ield  In^n'  blocks  but  (|uarr\  in^;  wouiij  be  (iilVi- 
cult  on  account  of  the  predoniinaiice  <^i  the  sh,il>-  stone. 

The  sloiie:  No.  1256. ---This  rock  is  a  coarse,  hard,  indur.ited  -,iii(l>i(.iie 
passing  into  a  coiiKlnmerati'  and  reiid'red  Munewhat  s(histo>e  \  pre->uri': 
it  is  almost  a  ([uartzite  but  the  |)resence  of  (  onsiderabli'  cemei  ..i;  material 
between  the  grains  of  (|uart/.  rendvrs  that  n.iiiie  somewhat  in.tpplicable. 
The  stone  is  sometimes  riferred  to  as  a  conKt<iiniTate  schist.  \'ie\\cd  with 
the  naked  eye  the  smoothed  surface  has  a  Kener.il  dark,  bluish-jircy  .i|)pc.ir- 
ance  with  fine  inosculating  whitish  lines.  The  freshly  fractured  stone 
shows  large  grains  of  clear  or  slightly  milk\-  (luart/  cemenled  in  an  aggrt'gate 
of  smaller  (juartz  fragments  and  a  small  .miount  of  other  material.  The 
stone  is  very  like  the  Corrall  Creek  congloineratt  from  the  Kicking  Horse 
pass  but  it  is  scarcely  as  "clean"  a  variety.  Under  the  microsi ope  the  only 
definitely  determinable  mineral  is  quartz  in  large  fragments:  the  section 
shows  some  as  great  as  2  mm.  in  diameter.  Numerous  small  <|uartz  gr.iins 
appear  between  the  larger  ones.  Some  large  crystals  of  an  e.\ces>i\ely 
altered  mineral,  probably  feldspar,  are  seen.  The  matrix  is  fairK-  abundant 
and  shows  a  considerable  amount  of  iron  oxide.  The  (orrosion  test  has  the 
effect  of  turning  the  cementing  matter  to  a  bright  yellow  colour  with  a 
consetiuent  spotted  effect. 

The  physical  properties  are  as  follows: — ■ 

Specific  gravity 2-710 

Weight  per  cubic  foot,  lbs 16S-'>1 

Pore  space,  per  cent ()•  4S,? 

Ratio  of  absorption,  per  cent,  one  hou; ()•  10,? 

,,     ,,            ,,                ,.             two  hours ()•  121 

„     .,            „                „             slow  i'  .niersion ()•  16 

„     „           „               „            in  \acuo 0- 16 

„     „            „                „             under  pressure ()■  1 78 


i' 


^"^■»>;'<, 
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("'KKinVnl  of  siliiralidii.  urn-  hour 

■         0-58 

"    ••       "    '«"':""r--. „.,„ 

>'"«  iiiiMui-ion „  ,^ 

in  Niiciio  . 
(  rushing  Mr..n«th.  11...  p..r  >,,.  i„.,  ,|ry '.'.'.'.'.'.'.'.'.'.',["     lo  r,,  ■■ 

•■      "•■'  l.^.'r.SK. 

Iransv.Tsc  strin^ih,  Il,s.  jht  m|.  in  , 

SiuarinK  Mronnth.  \i,s.  .ht  s(|.  in  7^^''' 

I  •  !■  Ill 1  Jy.. 

l.o>>.on  corroMon,  Kranis  ixr -.I    in  

I 'rilling  la.tor,  mm '•"'"« 

<'liiMllinK  factor,  sram-,  ''  -' 

()■()() 

No.  125.^.  -  A  Krrvish  >lato  of  po,,r  <|oavi- 

Ouartzite  of  the  St.  Piran  Formation. 
I-AKi,  LorisK  Arka. 


WW^^MJ^-. 


1--.  ft'. 


^p~i<'-  "j:'\"-p-- 


■S^:' 


._\_. 


JfiS 

Louise  the  formation  i^  ia|m>s«'i|  in  \iTlir.il  ilittN.  I'lu-  l.<i!-  \.ir\  in  tliirk- 
nc»8  from  a  ft-w  inchi-s  to  2  f«'ft  or  more  and  ilip  at  .1  low  anul<'  I"  il'f  »<'iith- 
WTst.  I'mnounccd  joints  strike  N.M)"!'..  vi'rlic.ill\-  ami  a  minor  m'I  <  tosm's 
at  rinlit  anulf-.  I'.nornioiis  i|iianlilits  of  stoni- are  asail.ililc  Imi  iln'  prnli- 
Icm  of  (|uarr\inK  in  tln'  si<li' of  a  great  innimtaiti  wiuild  -(mmi  lie  |irr^(iiicd 
if  «'xtensi\e  o|HT,ilions  were  lAfr  attemptid. 

Tiu-  stone  is  a  very  li.ird  massive  (|iiart^ili'  of  a  iiriAaiiin^  |iink  lini: 
it  has  iK'en  (iiiarriicl,  Lir^elv  from  the  tahis,  an<l  ii^ed  in  the  ((infirm  liuii 
of  the  ehaiet  on  Lake  Louise  ( I'iate  LI  1 1  i.  I  he  ^lone  j>  nnu  ii  Iimi  li.inl  lo 
l)e  chiselled  liiit  it  m.ikes  attraetiM'  and  uni(|ue  roek  fai  e  work.  That  the 
stone  is  not  without  value  as  a  decoratixr  material  i^  |>r>i\ed  1>\'  the  mantel 
in  the  hall  room  of  the  ihalel. 

A  eoarsiT  type  of  (|U.irt/ite,  devoi  '  of  attractive  colour-  and  prolialily 
derived  from  a  hinher  level,  is  ((niinion  ii>  the  talus  around  Lake  Louise 
(L<l')|. 

file  sloiiv:  No.  l.MX.  As  a  single  example  would  M-.ircely  -erve  to 
illustrate  this  material  s«'\eral  s|)eeimetis  are  described  helow  under  the 
siime  I'imiher. 

Ai!  the  samples  are  fme-Kraitied  (|iiart/iles  with  more  or  les>  develop- 
ment of  a  laminated  structitre:  they  are  all  very  hard  hut  the  coherence 
vari(!s  with  the  desree  of  latnitiation  as  there  is  .1  letidencv  to  |)art  in  this 
direction.  The  chief  variation  is  in  the  decree  to  w  hich  the  stone  is  ( ()loure<i 
pink.  Some  exam[)les  are  v<hite;  others  lilotched  with  pink;  others  fairly 
uniform  |)ink,  and  others  pink  and  white  handed.  In  e.\lreme  cases  <if  the 
last  type  the  colouring  mattir  is  ch'Kol.ite-idloured  and  occurs  in  distinct, 
thin,  slaty  laminae. 

No.  L^l').— A  hard,  ureyish,  fine-Kraineil  (|u,irt/ite  of  prev.iilinn  dark 
colour  hut  marked  hy  an^uhir  s|)ots  that  are  .ilmost  white.  These  spots 
seem  to  differ  from  the  rest  of  the  rock  only  in  the  .licence  of  the  dark- 
coloured  cementing  materi.d. 

Rocky  Mountain  Quartzite. 

This  formatioti  is  somewhat  irregular  in  its  devilopnient  in  ditfi'reiit 
parts  of  the  mountains  In  places  it  forms  .1  distinct  hori/on  at  the  hase  of 
the  haly  series  overlying  the  I'pper  Banff  limestotie  hut  in  other  place  it 
seems  to  he  more  or  less  interhedded  with  the  shales.  The  stone  is  very 
hard,  usually  much  fractured,  weathers  yellowish  an<l  is  of  little  interest 
from  our  point  of  view.  Owing  to  its  hard  and  resistani  properties  it  fornts 
the  crest  of  man\  of  the  eastern  r.mger 

Laki:  Minm;w  ask  a  .\ki;a. 

A  good  typical  e.\|iosure  of  the  quartzite  is  seen  in  the  \  allev'  of  (■a>cade 
creek  ne.ir  Lake  Minnevvanhi.  The  >ione  i>  l)lui>h  when  fresh  hut  it  has 
a  tendency  to  weather  gi.  y  aiul  sometimes  reddish  fLMl).      The  ([uart/ite 
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IhhU  |m..  imiHT.rpiiMs  .luvMUN.ir.l,  i,„n  ,.,n.|\   linuMnn,,  whirl,  .I.m.I.iUk 
n'pr.MMi  a  triiiMiioii  i..  ih.'  I  |.|h  .  H.miT  litiuMoiif  il,n2). 

IJI.Hk>  of  ihU  .|u,,ri/iic,  |.rnl,,.l,|y  ohLiin.'.!  Ir...n  il.r  i.il.i>  n|  Munni 
Run.ll,-.  h.ivr  Ik.m  .im.I  (..  a  mimII  .  xi.ni  in  i|„. .  ,„iMr.i.  liun  .!,.•  (  an  ..|i  ui 
I'.i.ith-  U.nKvav  l-'H.  1  a.  HaiHI.  Tl,.,..  1,1,,.  k,  s|„,h  a,|i,(,n.l  t..n.|..n.v  to 
wiMtlur  vrllow. 

Tb,-  stont.  No,  mi.  \  x.rv  hanj,  ln..-u,ai,i...|,  hriitlr,  ..ni'orui 
quart/If  of  whn,.  or  A^v,U^\s  |,|„i,|,  ,„|.,„r  ^,\^\^  .,  t.n.Un. a  io  w.^iIut 
Krfvi-,li-v.ll.,w  ,,r  .v.n  n.l.li.h.  |,,  .Mnin,-  har.lm^.^  nit.krs  ,  l,i  W„^^ 
almoM  i,npo.>il,|,.  |,„t  i,  ,,,mI,|  W-  w.II  ,niplov.-.|  in  nnk  far.-  rul.l.Jc 

Nn.  \M1.  Similar  to  tlu-  aboxr.  I,„t  ..I  a  urrvi,!,  .oloiir  aii.l  «iil,  a 
<onsi,|..ral.l,.  amouni  of  rarl.onair  of  li.n.v  Tlu-  ,i|,p.r  Mon.  ha.  x.-v  littU- 
Imif  1,111  the  loxur  lay.r,  pa-.  inMM.il,K  iiu,,  lin.,Mo„r,  I  h,-  rork  is 
i-xirciiiflv  hani  and  coul.l  !„•  „m,|  for  roiiKh  piirpoM-s  onU  . 

Mill  \i  MS  I'amk   \i<i:  \. 

A  mt,,i„|  typi.  al  .xp-.Mnv  ..|  ilu-  K.„  kv  M,,muai.i  .|.iart/ii,.  I,  .vvi\  on 
thL-  railway  Ik-Umtii  Mouniai,,  I'ark  a.i.l  C..,!  Sp„r  in  ihr  nortluri.  part  of 
AiUTta.      At   n.iK-  iS;  of  ,hi.  Ii,u-  a  k-  ut.rop  .xp,,....  the  following 

M'ctioii: 

KM)  ft.     .\  hard  l.lack  friaMr  rock  in  heavy  hcls  (121.^. 

100  ft.    -Heavy  liedde.l,  whitivh  .|nart/ile.  wealheriiiK  \illo\v  (1212). 

Hed<li>li,   thin-liedded   xifler  .--tone   11214). 

White  i|n.irl/iles  like  .\.,.   1212. 

Sh.iles  with  thick  hands  (,f  a  l,liiish-nr,y  rock  we.itherinK  very 
lirowii  (121.^). 
Beds  like  Xo.  12I.S. 

1 1,„   t,„„.j.  (J-  .,„,p  n,,„(t, 

All  the  ImmIs  tiip  westward  at  .ilH>ni  ,iO". 

The  slOHc:  .\o.  1212.  A  hard,  very  (]ne-Krain.-<l  white  .piartzite  with 
indistnict  lamniar  structure:  it  closely  resembles  the  stone  from  Lake 
Minnewanka  hut    it  is  less  massive  in  structure. 

No.  121.^  -A.iextremelyhard.  Hinty,  l)lack,  fine-Krained  siliceous  stone 
with  a  strong  tendency  to  hre.k  i)ar.illel  to  certain  directions  when  struck 
by  the  hammer. 

I'ndi-r  the  microscojw'  is  shows  e.xciedinnly  line  grains  of  f|uartz— 
about  ()()2  mm.  in  diameter-with  very  little  inter>titial  matter  but  with 
scattered  black  or  brov  n  speck-,  an<l  occ(-a-,ion,.l  larger  fraKments  of  quartz. 
The  stone  is  finer  in  yrain  and  with  les^  apparent  cementing  material  than 
No.  121.S  described  below. 

Xo.  1214.— A  hard  reddish  siliceous  shale  with  a  small  content  of 
carbonate  of  lime. 

Xo.  1215.— A  hard  black  rock  of  extremely  fine  grain.  I'nder  the 
microscope  it  shows  minute  grains  of  (piartz— less  than  -O.S  mm.  in 
diameter— cemented  in  a  nuxlerate  amount  of  brownish  matrix. 
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CHAPTrH  Vl(| 
ORNAMENTAL  STONES  OF  MANITOBA,  SASKATCHEWAN,  AND  ALBERTA. 

Stoiu's  (i|  |)ro\((|  \.iliif  fctr  iHirt'ly  Drn.iiiu  iiiil  piirpM.,',  .in-  imi  kiici\sri 
to  (Mtur  in  the  tlircr  pr.iviiuo  ihuIit  rfviiw,  l.iit  nrl.iii.  |M.-..iliiliii,  ,  i\i«i 
which  ri'iiuirf  a  liritf  .ucoiiiit  in  a  wnrk  ..t  ihi-  kii,<l.  .\>  the  liin'  ImIwiih 
I'uil.liiiK  .mil  (.rn.iniiiil.il  -Idiic  i-  i.itlur  in<l<  tiiiih  .  ii  ImIIo«,  ih.ii  ...inii-  n| 
the  rucks  liilhcrtM  dt-M  ril.cl  iii.n  lie  cniplnxcd  lur  tin  l.iticr  piirpn-.  ,  ,■,■.. 
Ilic  lyncj.ill  lini.stonc,  ilic  l..ikc  \\iMrii|H«  ur.iniic.  -lie  ■ni.iniiuhiic"  In.m 
Hr.i.i.K.illcv,  (frLiin  v.iriciics  <,|  the  rc.l  i  luii.lcl  t  »nln\  i>  i.ni.  .jlnri.m  .mil 
Dcsuni.ni  linicsK.tirs  ..t  .M.iniiul,,,,  •...inc  ul  llic  (nur  l',i-k,ip.M.  ■..in,lM..nr, 
and  the  St.  I'ir.ui  (pMrl/lhs  ,,|  il,,.  U,„  k\  iiw.iiiu.iiiis.  I  In-  prcM  ni  ,  li.ipi.r 
(IimIs  only  with  -lunc-  ii.it  pi.\  Lm-ly  dcMrilicd  ,md  im  liidc^  iIm'  h.lluuiii;; 
siiJNl.inco: 

M.irl.lc 

tApsiim   ,ind   ,iiili\ilriic. 

U.irc  dtcur.iii\c  ^tdiu,. 

Marble. 


M.irl. 


Ill  the  n.irruucr 


MIIM',     Is     (r\st,ll|i|lC     limcslunc,     |MK,CN,ill;;      ,, 

fineness  of  j^r.iin  nr  ,i  IhmiiU  uI'  ci.loiirinu  ih.it  hts  it  lur  ii-e  ,is  .i  dedir.itixe 
iiialeri.il.  Some  of  the  stones  ,ilre.id\  (l.s,  rilicd  .ippru.u  h  the  ncinisJUs  of 
ni.irl.le  .icconlinu  to  this  description;  in  .iddiiioii.  true  iii.irMes  .ire  known 
tooccnr  in  the  N'ellowheail  and  \ermilion  p.isscs. 


N'lllouiil  All    1' 


.\kl   \. 


' 


iirant  Brook,  n/itisli  Cnlnnih 


Id. 


The  in.trlile  descrihed  lielow  occurs  on  tlii'  north  side  of  the  line  of  the 
(".r.ind  'IVunk  I'.icitic  r.iilw.iy  jiisi  I.ev.Mid  the  .Mlierl.i-liritish  (oliinil.ia 
hoiindary.  A  more  complete  .iccoimi  uill  be  niven  w  li<ii  the  stones  of 
British  C'ohimhia  are  reviewed.  The  stilpjed  is  i>itroduced  here  iK(,iiise 
the  marble  belt  continues  into  .Mbert.i.  .md,  .iccordini;  to  Dr.  j.  .\.  Allan, 
outcrops  on  the  Athab.iska  river  above  the  b.ise  of  Mount  ( leikie. 

The  (|uarry  is  situated  north  of  the  line  of  the  ("■r.inij  rriiiik  I'.icific 
railway  at  a  point  about  one  and  .i  half  miles  e.ist  of  (".r.iiit  Mrook.  \\.(.'. 
The  mountain  side  is  covereil  with  a  he,i\  y  t.iliis  to  ,i  height  of  siA,.ral 
hundre.1  feet,  above  which  the  m.irble  rises  in  4  or  ,i  irre.nul.ir  st  ps  to  the 
to|)  of  the  rid^e. 

The  general  "■  the  formation   is  a  little  soulii   oi   e.isi.       The 

lowest  rocks  consist  u  "n-bedded.  dark,  crystalline  limestone  (1246)  at 
first  dipping  M)°  to  the  north  but  rapidly  acf|uirinK  a  steeper  dip.  These 
rocks  appear  for  a  few  feet  only  and  p.iss  upwards   into  banded  whitish 
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soim-  „|  tin-  Ih,1.,  aro  lullv  .,  I„„t  thick  (1  U7i       \  ,   t  "^'^-"."'  ''  f«'t. 

11..-  ouUT  or  ,„on.  s„„tlu.rly  I..,Ik(.  ris.s  al„.„t  M)  1..,  an.i  is  (m-      .  » 
"  M)  .....  w,.i..  ,n  ,n,..Mv..  l.u,  varial.l..  l....is  of  n..l.li.h  -to,,        l' h.  d 

I^mL    ills     '*■"'''•"   ''''^''^  ^'^^'  "^  ^^'^'•'^''   -■•''■'••''    P-  -1^ 

for  SO  t!' ut?'  """"'"'"  "  "■"■  '"■•"•^-  ■""'  "'  "'■'-•^  "  -  I"-i''l"  that 

.    1    al  ^  al.of  ,    .-  k..lK..s.     Jo,„„„^  „  pr,.„,„„„,,,  ,„„,  ^._,^.   , 
"an  >..r,...  strtkcs  a  httl..  west  of  „or,h  a„,l  ,ii,,s  at  ^rcatK  varvi,,.,  JJZ 

r';:::;:r.t;^,:™:::;;r^''''''^^^ 

how..v...  .„l,out  ..o„si....,.ahl..  ,..s.     The  „,inor  f,a.  tt,ri„^  w.;,      ^^  ^        ! 
pnn.   a  ,„or..  mtious  ol,..,.,io„  in  sawing  th..  l.lo.ks  into  .lal.s       So    i       ■ 

::N^;:,:;:;;;'";;":„;;;::^;li:""""» • ■ —-;■;;:; 

I  lu.  r..,l  ston..  of  ,1,..  llr.t  Rrcat  1..,Ik..  i>  varial.!.-  in  a,,n..ara„,e     in  o.rf 
.n„o,..n..,,ns,  an.    in  part  lan.inatc.i.      I,,  pla.-.s  it  is  hi.:,.)..        i„  'l^ 
12.2^   an,     ,n   others   „   shows   int..rian,inatc-,l   uhi,..   han.ls       \   '    ^     ' 
averasi'  \v,||  I,..  .Ifscr  I,..,!  in  full  as  \„   1  Uo      f„  .,,  ,  '^ 

greenish  l,lot.-h..s  an.l  veinl..ts  ( Usl) '  '  ""'^  ^''■^"  ""'  ^"""-  ^'^''^^-^ 

;L::r;:;^:r;  :;;•■'-■'■-----'-'-  -"averai::;.,:;;;:: -;■;:; 

..t.l   n!l'  f""7  •^"  "ir  ■;""''''"  ^'"'  '■'"-''  ^'■"'  ^'^'^  various  tints  of  pi,ik 
aiKl  red   i)an(  e.    or  hOtchcrl  with   « l,,.„     ,11  ■     .  ' 

uiaii,,^  With  I5riiish  (  oli,nii),a  is  publish.'.! 

Th..  .onipany  has  In.ilt  a  traniway  fron,  the  foot  of  ,1,..  .-liff  „ver  the 

repair.     A  leu  1.    ,  ks  were  fjuarne.l  and  shippe.l  as  samples  hut  F  h-,ve 
not  l..arne.l  of  the  s.one  having  yet  been  us..,  Ur  any  eon,,,;.;,-;  ;;.;,p:::; 

Vi:kmii,i()v  Pass  Ar.ca. 
Vermilion  Pass,  Alberta. 

pass";;  '';;;;;u\:'"v'!- '"■;""  "'^"""''"^  ■■'«''  "'-"«'•  ^^^^  ^---i- 

pa..,  at  a  p,„„t  about  I,  ,n,les  fn„n  Castle,  certain  h,yers  of  Canil.rian 


-  —        li . 


-.-•yu^^a^v*- 
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limi'stiinc,  rDUj^hly  ofim.ind  at  2(H)  Ici't  in  thickiu--.  Iia\r  liicii  khiv  tried 
into  inarl)lc.  Thf  tormatinn  is  Kn-atly  sliattcrcd  and  nun  ii  cil  ilir  -idiu-  is 
off  coliiiir  and  cluirKcd  with  [lyrilc  (IVV+i.  The  cxicnt  dt  ilir  iniinalinn  i- 
cnorindiis  and  many  points  arc  fairly  a(n»il,lc.  Inn  a-  n(.  pni-pti  lini;  ii.i, 
been  done,  it  i-,  inipi)^>iliii>  at  pri'sunt  U>  do  more  llian  to  draw  ,ill(  lUioii  to 
till-  localilx-  as  a  pos>ii)lc  prodnccr  of  niarMc. 

7  he  sloiir:  No.  1.?S4,  A  coarsf-^rained,  \\  Me  <-r>-lallini-  limoloiic 
with  oicisional  specks  of  white  mica  and  iirown  -poN  w  in(  li  apparently 
have  resulted  from  the  oxidation  of  p\rite.  I  hi'  -lone  reprrMiiled  li\  this 
sampli'  would  make  ,i  Iniildiiii,'  >tone  hul  il  is  noi  nf  ijn-  (■|,i>-,  of  decorali\e 
niarhle. 

Gypsum  and  Anhydrite. 

(i>psuni  ih  the  cry-lallizei!  sulphate  of  calcium  conlainini;  It)')  per 
cent  of  water:  anhydrile  i>  cry-lalli/ed  sulphate  ol  c.dciuni  wilhoiil  water 
and  is  comnionK-  known  a>  h.ird  plaster.  Roth  of  ilu-e  minerals,  when 
fineh-  cr\slalli/ed  and  of  ^ood  colour,  h,i\c  ,i  \,due  .is  decor.ilive  m.iteri.d-. 
The  suit.ihililx-  of  these  suhstances  to  orn.imenl.il  purpo~e>  i-  di.->cu--ed  in 
the  I'arlier  volumes  of  this  report     See  \'ol.  1 ,  ji.iKe  22  and  \'ol,  II.p.ii;e  1<),<, 

The  Silurian  s>slem  ol  northern  M,miloli,i  c(int,iin>  numerou-^  l.irue 
ck'pf)sits,  some  of  which  ha\c  lieen  worked  for  the  produclion  of  pl.isler 
and  other  jiypsum  products.  Most  of  the  stone  is  the  ^reyi~h  Ivpe  suil.dile 
only  tor  luirnin^f,  l)UI  some  lme-s;raiiU(I  material  occurs  .i>  will  ,i~  ihe  cle,ir 
crysl.dline  type  known  as  selenile.  .Anhydrite  occur-  in  .i-so(  i.ilion  wilh 
the  KM>sum  and  also  in  the  form  of  se|).ir.ile  depo-ii>.  The  Nic.ililiis,  .ire 
all  incliide<l  in  one  .iri.i  as  liilow:  — 

C"ivi'-t  Mvii.i.i.  .\ki: A. 

Theyxpsum-hearint;  are.i  of  M.mitoh.i  h\-  lo  llie  e.isl  of  Lake  M.mitolia 
and  north  of  I.aki'  St.  M.irtin:  the  cenire  <if  ihe  imlu.-lry  is  the  vill.ii;e  of 
Gy[)sumville  which  is  connected  with  Winnipeg  l)y  a  lir.uuh  of  the  Cmadian 
Xorlhern   railway. 

Maniloha  dypsiDii  Cnmpany:  U'w.  Martin,  president.  Winnipeg:  T. 
Bronimcll.  local  mana'^er.  Gypsumvillc.  Man. 

This  comp.iiu-  holds  a  block  of  hind  comprisini,'  the  south  h.ilf  of  -eciion 
2i  and  the  north  (piarter  of  section  14,  and  portions  of  sirtion  24  and 
section  1,?.  as  well  as  p.irt  of  the  northwest  <|u.irier  of  section  2.^,  town-hip 
?i?>,  range  8  west.  Cypsum  in  <iiiantilies  a\ail.ible  for  (|uarr\  ini;  are  known 
to  occur  o\iT  a  considerable  i>ortion  of  this  area  but  operations  up  lo  the 
present  ha\e  been  almost  entirely  confined  to  the  large  (|uarr\-  near  (■>  p- 
sumxille.  In  addition  to  thi-  block  of  l.md  the  ((inip.mx  controls  a  number 
of  locations  in  townships  M.  ?<^  and  ,iS,  range  ')  west  and  in  lowii.-hips  ,?2 
and  ?>?i,  range  8  west. 
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..,H:«J:;::;,,;;;-;;'ri:L;;^:;r:j:;;;  ;;;*;;;"■■  •■yv,.. 

Con«T.K.,i  „„ly  U  it!,  ,1k.  pns.il.ili.i.,,  Inr  ,1  ..  n,      1       '  ^''''"'''''    ''''    ^""^ 

-■ital.le  for  ornam.n.al  purpo'.  I'""'"'-....-,  ...  ,ypsum  of  a  type 

-'"t.  and   pn...,HinJ  ^    ^      ii  in      f  :^-  ;>"- -'•"■•i"^  streaks  of  ani,y. 
tlie  stone.  ,.xpos.,l  i,'„,,       a        ,'  '''■'■'"■''"^■^'  '"^"'■'■''''   ni5<;).     All 

ki"<I.  I.ut  no  ,1,  of       it,^         ./'"'•'":"•"  '"   ""•  «---tio„  is  of   this 
enannucr..,!.     This       ,,1  "  ',"'  "n  "''  '""'  '"'^'•^'^  ^'■"'-'  '-1  is 

^'  wi.lth  of  ahou,    (.(       .         ,    ; ::  "  ■■""-,'-.■  ■-<'^'""'l  '>ui  it  scen.s  to  hav.. 

"f  ^1-  '-■.  i>  ...war  Is  :"';;"r'V  '■'"■"  '■' ''  ""■'"■^-  ''■'-  '--i 

^liroc-.ion.     Snuil  .  ^  .""''•:""'  '^  ^^^"-^  '"  '"•'  ^HkIuK-  in  tha, 

-vt;:;::;:;;,;:;;;i;;;r,:;;:---^^^^ 

mm-ial  f]uantitifs.  '  ^     ^   ''"'  ''''  I"'oriimi  i,.  co,,,. 

^'.H.  ,00.000  tons  of  ,y,,snn,  a..  ,,na.i.,  annnaliy  fron,  this  .ocalitv  = 

alalii::^;:^  ^"h/"^'""",:r"  •■"'•'>•  •■^>-"""'"  «vpsu,n  of  the 
valuable     "  "  ^"""  '•""''   ''^'  '"■— '  -  ..uan.ity. t  would  be 

con,an,s  fragnu.nts  of  foreign  rock    .        "•.','  ,    f  "''^""•^t-'y /he  rock 

men   the  possibility  of  usi„e   ,hi       r"  K  -'''''^'"^  ^'""'  "'^"  ^^peci- 

established.  ^   "^  ■^'""^'  ^"'  ""'^'niental   ,,urposes    i.s  not 

cave^^JlJ^t,^''?;:"!, ef  ^''  "'''^''^''^'  ''^  '^-«"'-  -^'  —hat 
a^lecorative  sto^'  '       """  '''"^  ""'  '"'"^■^'^'  -^>'  P"-ibili,ies  as 

'•«,!.  Sur.  Can.,  S,„n.  R,.,,..  ,.,,,,    „    i,,,,/ 
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Ihimiiiioii  Ciypsiiiu   Co.,    \\'iinii/>f:^. 

I  liiscoinpaiiN own-;  ni.iiu  pniiicrlit^  in  tli.^  -\  |,~ilrn,ii-  ,uc.i  (.1  iH.rili.Tii 
M.iiiiloh.i  lull  for  tlic  piirpo-c-  i,l  tlii-  npinl  nu\\  cnc  luid  he  ivlnnd  i.. 
>e'(.lioii  4.  tow  ii>lii|)  ,<S,  imiiil;!'  S  wot. 

I  llccouiilrx  i>  lic,i\  iK  cov  creel  willi  ilriilM-r  ,ni<l  -oil  .md  prc-riil-  ,i  very 
imcvi'ii  >iifla.i-  Willi  in,iii\  .il.nii.l  (i.-pro-ioii-.  or  -ink  liol,  ~  in  llir  L;\|)-.nm- 
l)f.  ni-  loriiiation.  Nd  wdrk  li,i>  Imcm  ilonc  hcxond  llu-  -inking  ,,|  ,,  Uw 
f^'^'t  '  *  *"'■  "I  lli>'"f  l'i'~.  alioiil  ()  led  (li(  p.  -liiiu-  llu   ordiiiarx   wliili-li- 

Krcy  K.  I'Miiii  at  tin-  holioin  which  i-  co\crc<l  li\  .iIjoim  _>  hci  ol  coar>cl>- 
cry>talli/c<l  >ck-iiitc,  the  while  tran-pareni  \arieu  ol  (  r\ -lalli/.d  l;\  p-iiiii 
To  ihf  Miulhwc>l  of  llii-p<,iiii  i-  a  dcp  (lepic-ion  with  a  lillle  pond  al  ill.' 
lioltoni.  ()rdinar\-  .u>p,-niii  (117.'!i  i-  e\pip-cd  on  ihc  lull  ~i,le.  and  al  llic 
hot  torn,  lie,.,  Ihc  w, Iter,  more  of  the  M-lciiii,- i- -.v'cii  Imi  llie  .  r\ -i.ii- ,n-e  mncli 
siiuilk'r  lli.m  in  the  ii|)pcr  pil. 

'I"hc  Mil, ill  ,unoiiiil  of  work  lli.ii  h.[~  liecn  done  l.n!~  lo  nvcil  llic 
rcl.ilioii  ol  the  M'lciiilc  to  the  (diiinioii  ^\p-iiin.  I  W(Jiild  !i,i/.in|  the  opinion, 
however,  lh.it  the  >clciiile  form- a  cip  of  m.  .iii<l,ir\  ori;^iii  Kiiii;  ImIwcch  llie 
Kyi)>iftToii>  forin.ilion  .mil  the  drift.  Ihc  l,i\er  of  -el.  iiiie  doc-  noi  ,ippc,ir 
to  l)c  iiil.'rslr.ilihcd  with  the  ;;>  p-imi  Imi  to  11,-  imi  .iiilorm.ihK  on  top  ,,|  ii 
and  to  contorm  with   llic  deili\il\. 

Ihc  -.  Icnil.'  c\p— cd  in  ihe  npp.r  pil  .ouM  l,e  -.-.  iirc.l  in  l.ir-.'  piecc- 
1a  cin-fiil  (iiiarr>iiin.  CrN.-hd-  of  _>  feel  in  Uiii;lh  ,irc  not  iinconiiiion. 
Hi'\-oiid  ihc  fad  ih.it  tlicd.'po-ii  i- .il.om  1  het  thick  w  her.- .xpo-.d  th.-n- 
i>  no  c\  idciicc  ,is  I.,  it-  c\ieiil. 

Sclcnilc  has  .i  p<)->ililc  appli.Mlion  ,i-  ,.  ilccor,ili\c  -t..iii'  in  llic  m.ikiiii; 
c.  sni.ill  ohjct.s  d'nii  and  lor  iiihiid  work:  it  i>  ,i1m,  cmpl.iycd  i,,r  ccrKiiii 
n()tic.il  inslriimcnls. 

7/,'c  slonr:  Xo,  117,5.  ()nlin.ir\-  white  rmc-^niin.-.l  yr.iiuiLir  i.;\p-iim 
St, lined  red  in  pl.icc-  by  oxide  ,,\  iron. 

No.  1 1  74.  Clc.ir  lraii-p,ircin  crx-ialli/c.l  -.■Iciiite  of  ,i  l,iiiiiii,itcd  t\pc. 
It  m.l\'  hcolit, lined  in  piece-  2  feel  or  ni.ire  in  length,  ,i  fool  wiile,  ,iiiil  -cscr.il 
inciies    thick. 


Fry  (1 11(1  Piil»i(ni.  .ScynioKr  hotfl.  WnmilM'^. 

Mes-rs,  l-'ry  and  Dnlm.in  h,i\c  .lone  .i  -m.ill  .mioiml  of  i|.-\  elopmeiit 
on  .1  <lepo-il  of  anin.lrite  on  the  -.nitlua-l  (|iiarn-r  .if  -cclion  10,  town-hip 
3.5,  r.m^e  ,S  west,  with  the  oliject  of  ,i>.erl. lining  lit.'  -Liil,iliilitv  of  the 
materi.il  as  a  decorati\c  stone. 

The  loeation  is  .ih.iiit  ,^\  miles  e,i-iw,inl  from  (  .ypsimu  illc  Imt  the 
swampy  nature  of  llic  interMiiiiij;  coiinlrx  m.ikes  (dmmiini.ation  inipos- 
sihle  except  in  winter,  .\ccess  to  the  deposit  may  lie  had  in  -iimnicr  l.y  a 
round. ihoiit  w.iy  \  i.i  the  north  shore  of  Lake  St,  Martin.  Tlur.'  is  no  ro.i.l 
northward  from  the  hike  to  the  proi)erty  hut  it  is  possilile  to  ^et  ihroiiuli 
with  a  te,im  and  liijlit  wa).;oii. 


tl 
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'-^i^''". '.t;;;:t:- .;i:!':j:;-;r;,'';;v''7->-  -  ^■"•-  -->■•  '"-iiv 

.vi„,.,l    :''::•""    :"'"'"-"'-'•'•■-".     Th.. 


"ortlnu.st  l,,„k  of  ,Ih.  nvin,.  lu 
Iwt  i-.\|X)siiiK  a  l'.i(( 
shows  a  liyiu  1,1, lis! 
ni'ss  l)nt  riMsorialili 


^-t  «,..si„Ka  fa,;.;;  u'l::  "t,!:;:  ^':'"""'  ^•"-  ^'  "-■"--  <-  4..  or  ,0 

«hows  a  li,iu  M„ish.„hi,.,  ,in;.-,raip''    '.-?";  •"".'"':'  ^'"'^'■^  "^''^'i--  -^'1 


-li-ii.v  irn'  ;  ":'^''^'"  '"'^'•f--^-K.i.i.■k- 
•"■''^•'^^■'..  has  1.,.,.,.  ..ar.iallv  •  |  ,  '"""^  '"'  "'^-  f'"-"''"'""  .'"-1  -lu- 
Consi,l..W„K  .iu.  sus..  ,.,ih     \.:  ",     '     '■  «>•-""  ■''-'«  "...  join,    ,,.,„..,. 

fiHal  character  of  „H.Jork  ,  n'""  ";  ^^'■•'"'— «  ""<'   "-  super- 

It  is  a   n.aso„al,Ic  assumpLi  '"'''•""'"'' ^•■'•"' ''''- ^''-sivo 

•Northwist  of  th,.  .„  ,r. .:..     .  ., 


"It  .unidii.ilK- 


.       northwest  of  ,lu.  „,,,rui„  of  ,1h.  r  ,,:,,„  ,. 
^vHh  a  more  prononn.e.l  slope  uv      ,1  ;  ,  ''  ''■"""■> 

bonleri„«  „„  ravine  Mr.  Kr     h         ,    k       r" r'     *"',"'"  ^"■'■^'  '"'■"•'lia.eK 

'n.l.ratea  ^airlvsoli.l    nassof  nil  v,lri  ■  •'"''.V'inte.      These  holes 

' '  ■  -  Hur  an,!  I.  s.  xe.,„,.,l  ,onar,ls  the  l,o,tom. 


t  w,.ui,l  appear  fron,  ,.,,se  holes    I,  U  ■)"";';     ""'^"'''''  "^^'  '""t" 

-  -ailaMe  an,|   ,|„t  i,   ,,,,1.     v  .;     ;:r"r"t'  "':""^'^  "'  -•'»''- 

quarryiPK  ,ni||  Mo.ks.     The  lon.e  t     I  '•,"  "^  '"""''''■"'  -''''li'v  f 

l^-t   it  does  „o,   follow  ,ha     Z^ST'll^       r    '■"''"'"^  ^''"'"^  '"  ^"-'^- 
informed  tha,  .he  .Irills  cu    i  ,  r       "  '""'"■''  ''"   ""•'k'U'ss.     I  -, 

in    .■onse,.a„,e,  '"  "  """"'  ''""  "■"'  «''■'.  the  cores  were  broL. 

The  holes  were  sunk  a.  ,ne  followniK  points:- 

-^^^'^^^"::;^n^^^  at  the  point 

'^-■^'-•-H.enf..u„,,,oa.-.,ns;:Sr;r^^^^^ 


l)ut  anhvdritt 


(2)-.S9pacesduewes,  from.hefirs.  I 
^^  lect  l,)wer 


(-S) 


l'"'^-     The  surfa.e  is  luTe  al 


),)Ut 


-72  paces  .\.5°W.  from 
lower  than  at  hole  Xo.  ].     Thi 


'"■Ursthole.     Thesurfa,ehereis10f..et 

which  soli,|  "K..eriarwa;'fon;,;i',o'TX';h''Tj:''?""'  '""'^'•"  ^'<'-  'H'low 
ini.nf  „f  Ai„    ■-  .,  '   'o  a  (leprii  ol  86  leel  aco 

ni  <liTferent  le\els 


ment  of  Mr.  Frv 
as  lielow: 


18  ft.— Specimen  .\„.    lu,;. 


26  ft 
■U  ft.— 
41  ft.— 
49  ft.— 
60  ft.— 
74  ft.— 


l\M. 
1 1  70. 
1171. 
1168. 
1 1  72. 
1166. 


k 


•I 


27,^ 

The.  avcraRi-  stone  oxpuso,!  un  th..  f.,-..  i.  ,,  l,l„i.l,  ,„  ^hitisl,  anhv.lritr 
(1164  ,  .amvumo.  iM.wh.l,  sormtiims  rl,.u,lnl,  an.l  tuwar.l.  tin  ,u,,l,n.wn- 
veined  ami  spotted  (1165). 

J'''^\f>"^-  No.  1164.  Ma^ive  fuK-grained  rry,>alline  anhvdril,.  of 
light  Ijlmsh  colour:  it  varies  .somewhat  in  the  t.Mir  ol  ilu'  Mue 

\o.  116.S.^fa)  A  .iislin.tly  i.lue  type.  The  pr.se:n,-e' „f  o.raMonal 
brown  s.,ots  and  l.an.is  .jetraels  from  the  h.amv  of  the  material 

n,.  A  eoarser  grained  hluish-white  variety  tinKe.l  wilh  brown  in 
places. 

(cj    Like  116.S  (a)  but  molllrd  wilh  while. 

(d)  A  liKht  blue  an.l  white  typ,.  wilh  di>iin<  t  !ine,,,f  pinki^h-brown. 
Nos.  1 166-11/ 2.^- Hu-e  specimen-  pr.ive   llic  ,,,nlinuilv  nf  blue  and 
white  hnc-graine'l  .mhydrite  to  ihe  depth  indicated. 

Rare  Ornamental  Stones. 

Stones  of  the  semi-precious  class  which  im\;hl  be  eniploved  lor  purposes 
of  decoration  are  practically  unknown  in  ihe  three  pn.vin.e-  under  nview 

Authors  have  drawn  attention   to  the  oc,  urrence  of  common  opal  in 
the  interior  ot  fossil  shells  in  the  K.lmonton  an.l  more  parti.ularlv  the  Si 
Mary   River  series.      Material   .,f   thi.   kin.l    mav   be  c..lle.t,-.|   on    the  S, 
Mar>   an.l  Old  Man  riv.Ts  but  there  i.  no  .-vi.len.e  that  eilh.r  the  .pialitv 
ol  the  opal  .,r  its  mann   .■  ...f  occurreii.e  woul.l  justifv  anv  attempt  to  evpk.i't 
the    .li'p.isit>. 

()palize.l  orsilicifie.!  w...,d  i,  n.n  uncmmon  in  the  IC.lmonton  forniati.)n 
an.l  may  be  c.llected  ..n  the  K..,l  Deer  an.l  ..ther  rivers  of  Albert.        As 

far  as  I  can  ascertain,  n..ne.,fthi>mat.Tial  is  of  MifrtcieiitlH.autv  for  purtD..ses 
ol  decoration. 
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CHAPTER  IX. 

SLATES  OF  MANITOBA,  SASKATCHEWAN,  AND  ALBERTA. 

Slate  i>  n„i  kn-.^n  i„  ,„v„r  i„  i|„.  I'n-C  ■.unl.ri.in  rvumn  „|  .,„„.,•■, 
Manj.olu  lu„  i,  i.  al.un.lant  in  th..  l>r.-Ca,„l,rMM  an.l  C.nuUuu  Mrala 
ol  th,.  R.K-kv  .nn,n,tai„>.  .\ntu  i,hMa,„li„^  i,,  mmnmn  .Mvnmnr.. 
matrn..!  su.tal.lo  Inr  n.urint;  sla..>  ,„  ..tlur  ,..„nn„,i,.  ,,ur,.,.,..  niihi,,  ,!„'■ 
s.-o,„.ol  tin.  work  has  „ut  y.t  lurn  In.atr,!.  Uri.f  m.l.-,n„  ihr  ,lal.- ..|  .h. 
Ku-kiiiK'  Horse  ami  \'.ll()u  hca,!  [,a>M>  aw  viwii  li(l,,\v. 


Kl(  KIN(.  lIoK^I     l'\-.>  AkI    \. 
riie   lltrtDr   lomialidii  or   iippcr  (li\iM.iii  of   ilir   l'r,-C 


of  the  Kickiiii;  Unrsc  I)a^s  ■•(.n>ists  largely. >t  >late- \vl  '., 


for 


irTiliriaii    rock-- 


II  ha\c  liciri  i|iiarrie(l 


cement  making  l.y  the  Canada  Cement  Coinpanv. 
The  quarry  is  situafd  a  lillle  lo  tin-  uo,  ,,1  I.a,,an  a.i.l  .h,,u.  a  ta.e 
of  40  or  ..()  |,.et  ol  sla...  under  1(1  or  l.>  le.t  of  drift.  Ilu.  foruution  i, 
excessn.Iy  shatlere,l  an,!  mu,h  ,rf,rt,.,l  hy  n.inul..  ,lia,,onai  fra,  .urin, 
knives).  I  he  ,l,.av,.  i>  in,lislin,l.  ,,o,,r  and  \ariai,i,..  .\lthouuh  m„u,- 
large  puri'sas  m,i,h  as  ,S  t..,!  s,|ua,v  hav,.  1„  .,  .,l,iain,..i,  the  im|Hrf,.,t  ,  K^ave 
renders  them  useless  lor  making  rooling  slat,.s.  Th..  ,|uarrv  ,,r,M.nIs  no 
possibihtu's  as  a  pro,lncer  ,)f  marketaM,.  slat,'. 

The  stone:   No.    1,^21.    Dark   purpli.h   slat,-.,   har.l   ami   of  imp,rl,rt 
eleave.      Diagonal  "knivx-V'  are  pr,-sent  as  well  as  gr,en  hand-. 

^■|.!.I  ,)\\iii:  \i)  I'a^-,  .\ki:.\. 

Slates  ,,<Tur  at  vari,,us  points  along  th,.  lin,-  ..f  il,..  Crand  'IVunk 
larihe  railuay  between  mile  1025  and  ih,.  summit.  Th,s,.  .hit,.,  ,r,. 
associated  with  the  sehist  ,-,.nglomerate  .hserihe,!  on  pag,.  2t.'-  they  ire 
mostly  of  a  ,lark  ,-olour  and  are  s,)  fraetur,.,!  an.l  with  >o  irrigular  ,I,.  ,\  ',g,. 
that  little  hope  ,-an  1...  ,.ntertain,.,l  of  ih.-ir  um-  for  the  making  of  roofinu 
slates. 
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CHAPTER  X. 

BUILDING  STONES  FROM  THE  GLACIAL  DRIFT  OF  MANITOBA,  SASKATCHE- 
WAN. AND  ALBERTA. 

In  n..vn,  K..nl„^ir,.l  „•,„,■>  ,lu-  wl„-l..  ,„    ,  .,|   ,1...  Hu...  prnvin,,-,  „  „ 

Uo.ky  m..unt.nns  ov.t  ,1k-  „l„in.,  I,„.r  ,,-..„,  ,|,..  I,i,l.|,,„,|.  ,,   ,<.,,,  „„ 
an.1  ..,11  la.cT  .n..n  ..,.l.r...l,„-,     Th..  K,....,„i„  i...  .,,.,.,,  «,..•  .„    „„  : 

-un...,,.    .arnH    ».„l.K.rs„f   .VM-,.,,l,na,,  n 

.  ....h,Ii>  of  s„u,h..r„  AllKT.a.  Ui.l.  ,lu.  ,inal  n.r.a,  .„  ,h..  i.v  ,|,....„ 
M  .  .■  a,  v.n,  ,.,  a  .an,,..  Hi„u,..  Kr.-a,  a,„nl...r.  of  1,„.,1.|...  ,,,,  ,.,,  ..,,,, 
h.    M,ul..  an.a  ul   ,!„.  pn.v,,.....     Ti,..  ua-.r  nM,!,,,,,  ,V„„.   ,|,..  uuUlu, 

th,  ,la.„.r.  a.ru,n„la,..|  ■„  .r.a,  lak.,  an.l  in  ,!„■..  lak..  wr..  .!.• i,..  • 

Mits.  rlays.a,,.    .an.ls  wh,.h  ,„„n-  or  1.-..  .nv.n.l  ,lu-  l,.,ul,l..rs.     Th.-  .  hief 

;'"V'"T ,■■  "'•"•  '"'"^  ""^  '■•  ''""'•"''•'  ■""'  ^-k>''.lu.na„  ...  .hidi 

tut  .I'ss  ek'valcd  r(K,.>,»  are  alii,.»i  (l,.s,iiii,c  .,f  1    a!.lc,>. 

Th.  in,,.or,a>„..  ul  l..,u!,|,.r.  as  !.uiMi,„.  „,a,.rial  .a,,  m  an-.lv  I,.  .,vvr- 
i's„,„a,.,l  ,„  a  .•.,u,„ry  uh.r.  ,„„rc.  ,!,..iral,|..  n,a,.Tial  i.  pru.ural.l.  onU  l,v 
transp„r.a„nn  fn.,„  a  ,ii.,a„.v.  Th..  I,„„|.i..rs  n(  ih.  IVairi.  IVovm.-.s 
may  1.1.  n.Kar,U..l  a.  of  ■«,.  kh„ls  linu-s,,,,,.  ,K.riv..,l  lrn,„  ,  )ni„vi.ian  an.l 
,;!'7p  ''';:'^^'  •'"''  «^'"'i'-.  Kndss.s  an.l  ,.,lK.r  .nMallin..  n,.  k,  fn„„  ,he 
Rnat  I  ri--(  a,nl.riai,  areas  „.  th,-  ncrth  a,i<l  east. 


Limestone  Drift. 


I'KIN,  i;  AlltlCKT  AkCA. 
Prince  Alhrrl.  SdskdUiir.Mii. 

Xonhwes,  fro,,,  IVh.ee  All.er,  a  slightly  elexatc-.l  Kla<ial  ri,lK.-  ex,e„.|s 
"  a  ,l,re,nn„  a  !i„le  south  of  wes,  fn.n,  .he  proper.v  of  U,  Iho.npson 
Str„o„  18  tow„s„p  51,  ranue  27  wes,  of  2„.l  „H.,i.lM„  ,  for  ,.  .liM.nuv  of 
about  10  „„k.s  wHh  a  w.clth  varying  fro,,,  a  half  n,ile  to  ..  n.ile  ..,„!  a  i,alf 
Outcrops  orrur  o„  Neil  Mrl).,nal(l's  far,,,  (Section  7 1  au.i  on  ,he  India,,' 
reserve  to  the  north  and  west  of  J.  Saun.lers'  far,n  (Se.tion  f.i.  L,,w  in  . 
creek  valley  at  this  point  l,oul<lers  of  No.  1200  were  ol.seMe.l,  l.m  the  pre- 
va,l„,K  stone  ,s  better  seen  on  the  Indian  reserve  across  li,e  rnek  Here 
nun.erous  large  boulders  of  No.  1201  were  observed:  , he  san,e  tvpe  of  .tone 
IS  sa,d  ,„  occur  in  great  abundance  an,|  in  larger  bloc  ks  ab.,ut  .S  ■..ulcs  south- 
west along  the  ridge. 

The  stone:  No.  1200.-A  hard  fine-grained  crvs,.,ilin<.  doion,i,e  resen,- 
bhng  so,ne  of  the  Silurian  types.  The  s!,e.i,„en  is  badlv  weatlu.red  with 
brown  and  %ellow  staining. 


(-•.■ 


27  H 

"'"' "■"  '•■"»■" r  n,;.  r,:',i!:;':;;:;:;; ' '"•  ■'" •«'^' 

..     ,  ^^'KAi,)<)\   .\ri:a. 

■^a.skat„o„,  SaskaUhn.;t„. 

On  thf  si,iiilif,i>i  si.l,. ,  (•  ,1,    <    ,       , 

^■'-..m  linu.,„.,u.  ..„.,„,,,  .'  V     ;   T"'  ■"":•''"'"«  '-«^'  I-..I.I.      of 

to  Ih'  cxpocted  that  (liCfi.ivnr..       f       .  ''-^  ""  "'<-'"^  the  mm,,  if  ; 

7  air..a.lv  sho.,,,  ^Jl:^^;;  ^^^  T ".  ^"^^■'     ''""^  '""-  '>  "'^'    «^ 
of  wca.hcTmK  has  I.e.n  ,o  s„|„|  '    f  h!^    i     '       '  ""  '"  ""'  ''^-^'-n.  the  effect 

•>^ure  w.ll  make  the  Si|.,na„  st,  ne        H,  I      ;'"  '  '""^'  "•"''"•"•''  -p" 

nafan  material  .i„  .„,  to  .H^tv  .         '(  !]    ^Vu"''"'"  ^^'"'^'  "'"  '  ''"^"- 

dian  Northern  hetu  Jw     ^^  "^ t^'^'  ^"""^  "h-  ,i„e  of  .he  Can. 

nearCeepee:  thevhaxebee.,  u"  J^"  ,    "j  ""'^'''^  "^  'he  Saskatchewan  ;  "^ 

of'^emareofsu.Heientsi.e;   3^      '"^r'""^-'''''^'"'"^'-- 

»'■'"  f"  the  west  of  this  district       L,        "'"■""'''  ■^^""^      '  am  informed 

occurrence  over  the  -.ahern  h   ,  T  ,  3'""^    ''"'''^•''■^  ^'^  "^  ™ "'  " 

--.edfor,ime.rni— --^^^^^^^^^^ 

KlI.I.XRVKv  Ark\ 
Honourable  Gcnr<^c  Ln-r^„        \-      , 
i?a«ge  16  u^esl.  ^    ''"''''""'•  ^^«^'*'''^^'  '/"arler  Section  7,  r^,„,;i,-^  , 

At  the  extreme  north  edge  of  thi.  r^ 
Stlunan  lm.estone  lies  buried  in  the  dri;  ''^S  U  ^"T  ''''"^  ''-'^^  ^^ 

•        "«'»a">- only  the  upper  point 
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w.is,Ar)OM.|.  I.„i  striiM.inj;  h.,s  r.v,...l..|  ,,  MirlMv  >S  ,     ,  .      ,  . 

Mr...f...a.iu„pi....,.ni..,,.,„..,,,,,,,;.,,;^;,^^   '- ■• 

:.---'''p.::::':.H::".:;;.:!.;j;;:i;;!;^-:;;:        ••■>« 

i^  li.'nl  ,.M,I  r..il„.r  M,lin.,.,v    ,„,|  .  "„..„„,„.,„       1 1,,  ,„,,„,,.i  , 

■'-'■'- •'".inu^.j .;;;:;;;!:  :,:r''' '" • •-•■■—•- 

^.n,..,...|  fnwn  Kr.„i,.   ,,..   1..,,,.,...    h             ,         '  '"'"    '""'''"'^'  "•""'^    "- 
''"^  •'"'■'"  '•""''->rM.|  Ihrrr    s  „„„  I,  ,...,.,1 ■,, 


••""• m;;;,;;;  ;:;;;;:;:;, ■■■ "^ •'".. 

/^:;'.:ir''':v' i'''-".i.-i...,„„„„, „  „.„  i, ,, ..... 

'-'■'"- .''  iM-n,,,  on  ,h..  i..Mi.iinK..sh„„i:ri;:;:.'i;!';'r;""',"'":  *'" • 

in   .1,..  I„...,|f,v ,-..    r        :.V""'.'".I""''''"-  '.••"..-•.■  i>  >lK,l    .1,..  ,|nl, 

itiiiii  ,1 

re  ,111 V 

"  "lif  lM,tl.,iii  ,,f  ihc  r.l\|||,^ 


n.../ri::;,r';;;  ■:;:';::;;:'■  :,;:;:'■'-■' - 

'•' .""."« ^"v,,  .',;;:;■;::;-,';:;'-, ', " 

.-    v,.nK.,Mh...„„..n,..l,..w v,.].  .  .  : ''^  ,  '      .i/''^ ''''    " 


ll   mij;l,|   l.i-v„>.^.,..,,.,|   ||,,| 


Pre-Cambrian  Drift. 


HoMld.Ts,,!  yr.mitc.  and  oili.r  I'n 


'•.-('.milM-ian  ro,  k>  arc  srattir.,!  .n.-r 


"lanv  i)arts  ,,t  .l,,.  ,|,r ,,      •  ,  ,  '"  "".^^  -irf  scartcrcd  n\.r 

'-••  PaK.  Sn.      T,H.  f.>ll...i„,li  ,;'■,,""■  ^"^''   ""^'  "'^"•'•''   '^'l^- 
..l-rv.-l  in   ,h,.  ..„„rM.  „f  n.v      i,.™       I  '"""'  ""'""'•""   '"'•^'""•■- 

'-■-'>■ -•---'•'.roi...rvan,:ri;;nj::r:'''''^'"-''->''^^ ^^ 

Miinilohii. 
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I  In-  mission  chiinli  at   Kiilvcrvill..  m    r -.i-    w-     ■  

«rani,ic  an.l  «„eissoi.l  l.oul.kr"  V\  .nn.,„.,.,s,s  .s  l.u.l,  ..f 

Tho  city  .,f  Winnipe^j  crusln-s  Kr.n.itir  l,o.,l,i,,s  ol.tainr.l  ln,„,   tlu-  t,.r, 
<.f  M.Miy  .n.uintan.  f„r  use  i„  „,aki„^r  ,„aca<lam.  ^ 

Sa.skalihni'dn. 

::;ilvr-:';:;;,^:i;rt:;;:;;.z;z;;  ■ "' "  - -"  '■■ «■ ' 

On    llK-    M,.„s.jau-I'„r.al    l.ranrl,    of    the   Canadian    I'arHi,.    r.iiu  ,v 

Kiass,  Weyl.iirn,  l.slevan,  an.l   K„rli,.  IVra-c  .^-    '>i"<>w 

Many  l.-mMers  were  ,.l,serve,l  alnnK  the  n.ain  line  of  the  Canuh-.n 

>.,.M,.r.  ,,„.  k,,  i„  ,vl,],,,„..  |,r„I,al,ly  Ik-,.,,..-  ,I„.  Ii„,  „,  ,*        ,  i''' ,,;,,' 

Si::r,::;;:i'z;;:.:;' ''■ '- ^ ...nr^:;:- 

Many   I.OUM..,,   ,,,,  ..,  ,   ^,„„^   , he  railway  from  I.ethl.ri.lKe  to 

;.::;!;;:i:  (■.■  ,ir  '""""""^  ^'"""  *'  ^ •«  ••""  '■•—  -  ^"--^..u-e 

On  approarhinK  I  In-  foothills,  boulders  of  Pre  Cml.rl.,,     .         . 
">"-  numerous  an.,  are  often  ..presented  Uy'^X;;"':^:'  "^"'"^ 
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1  -VVuim|«K  »anasl.)ne,  I'liiik  islaii.l,  Lake  Wimiipo^  C"^."'-    , 

.'  -llois,Mvain  sandstone,  John  Robinson's  <iuarry   Boissevain,  Man.  t 


I1S7I 


l)akc>l,i\4ancUtonc.  Mil.coil  river,  Allx.'rta,  (1224). 
Uakola  SitmUtone.  Coleman,  Allierta    (1364).  „,„.,;„„   ,„ 

lilu,-   I'askapoo  sandstone.    Macleo<i  gnarryum  and  t-ontraitinR  (.  .j., 
Mberta   (1360) 
No  6   -UntT    Paskapoo   sandstone,    Ma.  Uo,i   (Juarrying  an.l  ContrailinK  (  o., 

Uberta,   (1361) 
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lABIK  III. 
The  Crushing  Strength  of  Stones  from  Manitoba  and  Alberta. 
I.IMKSTONKS 


\o.  i        Owner 
or 


Manitoba. 


Arci  ,        SyHtviii 


OiHliiiii! 
-irinmh, 

llw.     jMT    Mj. 

in. 


Kt-ni.irkri 


1018    l.il,.' \Vinni|HK   I  ake  Winnijx'R  Ori|«>vin.in 

Shippinn  Co. 

KM"    W.ill.i.  1  s,,n<l-      I\m<I,iII 

Mtont-  Co.  .  . 

I  I 

104X    U.ill,i.c  Sand-  j 

*l"nt-l  <) Tvmlall ' 


105.S     City  of 

\\  iiini(K'i{- 


Stony  nioiin- 
t.iin-\\iiini|H'K. 


1(H).'     U  inni|M>K  Sii|>-   Isionfw.ill- 
l>lvani|  KiirlCo.  Cmiton 

I 

lOlS     M.iiiitolia  Stont'w.ill- 

•Jiiarrics  (liiiitun 

1014     .M.initolM  'stoniwall- 

Oiiarriri   iCMinton 


Silurian     .. 


1015     M.initol.,, 
'  lii.irrifs 


stoncwa 
I  •Hilton 


1114    ♦'■rami  ra|iicl>.      I  .  \\  iniii|M  i;o-i, 
Siisli.itcluwaii     !   S,i>k.it(luw,in 
riv-T  jrivir 


lll'>     Cnlar  l.ik.- 


il..  \\'inni|K'^o-i 
Sask.iti'lii'W.iii 
rivfr. 


1131     \V.  J.  l.onn  iIiivkkkI- 

iBroadvall.- 

i 


1114     .\hinitoliiii' 
Stone  Works 


lnu<M>(' 
Hro.ir|v,ille\ 


IlOO    ()l<l  (  ,v|)Mini-       r.iirlorcl 
ville 


i\2S  Mile42,  II.kI-  M.i.lson  Hav 
^.'.n  B.iv  K;i!!  '.'.  (ilwiy  ', 
way  I 


24,20K  Spread  at  one  side  uluirlly 
Inlorc-  iip||a|)-ie. 

10. (Ul)  Siidilen  (dII.iiw,  rriim- 
lileil;  siii.ill  iipinT  and 
lower  Wedges. 

10,(HXi      Criiinliled;    sni.ill    npper 
(i)iie,   initnerows  small 
<  Wl'tlges. 

II  .XIS  Viilded  KeiitK-;  long  thin, 
MTtieal  wedjjes. 

-'T.IO.i  Vieliled  gradually;  small 
\erliial  wedijc -, 

M).<m)  I  piK-r  Mat  eone,  |K)wdcr 
IkIow. 

2".(HK)     |l",iilid     under     sustained 
I     load,     proli.ilily     low; 
larsp  lower  |Ar.iiiiid. 

.<2.">I.S  Small  iipiHT  rone,  tine 
[Xiwder  Ik:Iow. 


.s2  70,S  f  Siirp.issed  the  limit  of  the 
m.irhine;    no    ll.iw    or 
I     eraik  de\elo|H'(|. 

I 

,i6,(MM)  Variable  lesull-  ,*  ith  dii- 
pli<,ites  ottin^;  to  the 
ea\eriioiis  nature  of 
the  stone. 

14. .<2S     ;Si|iifi/.i-d    oiii     at     sides 
I      Ixlore    coll, ipse;    small 
upiHTione,  wedges  ,ind 
I      |K>\\der. 

Mt  (KM)  l'ai|e(l  I'nder  siistaineil 
lo,id  .11  2"»,(KM)  Ihs.; 
sm.dl  wedges  onl\ . 

11  ')2,s  lilt  I,  w.'.ljjes  and  [kjw- 
der. 


40. .>4')      ^■ielded    from    one    side: 
i     result   |H)ssili!y  a  little 
loo  low.    I'owder. 


( >MiM'r 
Nn  or 

l.iH.iMty 

II5.<    ( '.III, III. I  (  iiiuiii 
(  II 


2«>t 

I  l\ll>T<'M-.S     CoHhnur,! 
Miinltoba. 

(   1  llxllillk; 

,     <.ciil(JKii.il        >lriiii;lli. 
.»rf,i  Hy»|«-m  III,.  [i..r 

'i|   in. 


Ivi  iM.irk- 


KlHk 


IO,Sfl      VVIlil.MM-s   |,|   .  I  ,,K, 

I-.    \\llllll|il'  Uilllh|ll  i;.i,i, 

l(l.s.'     I'liini  Will, ins.  '• 

I  .  UiiMii|H-  l.iki 

K"-'"  U  illlli|H '^osi, 

i 

WKi     I'liiril  Wilkiiis,  '■ 

I..  \\iiiiii|H-  I  .iki 

K'*'*'^  \\  imn|.i-i.;ii^i.^. 


Um     I'.HMi  Wilkins, 

I  •  \\iiiiii|i.  I  ,iki- 

*>"^l">  \\  inni|i«-;;(i<i< 

UI'K     Itr.ili.inl  iMiiiil, 

I  .  \\itini|ic  |..,k|. 

i!"»i^      ....  -    .  .  U  iiiiiiim;i»is 


l*i\iini,in 

Klin  roiiii 

1*'      wii.in 
'  \\  iiiiii)M-|^i)- 

S.1I1' 


M      Mi:  |.V|,|,,.|,.,|;         |„,„,1,.|         ,,,„| 

'li.ir|i  \irn.  il   wi.,|^;,.«. 


47.s,>J.<      Sii,|,|,-ii  ,.i||.,|,„.,  |K,H,|,.r 
iinh-. 


1(17')     Knil,   hill. 
Stt.ill   likr. 


I  ,ikr 

\\  ir\niiMi;ii 


l>rM>ni.in 

l.\l,l.lil,.ll.lT1l  17,l.l.>         (    |,||,|„,|    ,„„    ,„    ,i,|,.,    1^.. 

I  liirf    riilLipM':    |">Hi|»;r 

1  .lll'l    'Ml  ill    Wcdjjl',. 

I'lMiiiiin 

.\l,inil..li.in)  .)1,."I7  Ciriiir  l...,kr  l.rlim-  ,  ol- 
l.i|i-f.  rr~iili  I,  priili- 
.lliK  .1  lilllr  liiu  ;  ini- 
|iii(.  1  I  linvir  |i\  r.iinid. 

I'cvimi.in 

'.M.iniloli.ini        }'>.(,S>      s,„,,ll  iiiipir  mm',  -h.irp 
ll.li;nu-hl-. 

I  >r\()ni.ui 

^.\l.ii-i.,l,,in  4,v.'.'<7      Kinr    M-riicil    ,  r.i.k,    or 

liiiirs  ipiMMri-il  i-.irlv 
bill  111.'  iii|li|)Sf  w.in 
siiilili'ii.    iniHilrr. 


ii  .     I  )'A(.ni.iTi. 


l.^Mi     (  .111.1(1.1  «  iiiiini  (".in.iili.iii  \',u- 
(  II.  ii;\.-.li,nvi..    ill,    |<.iilw.i\. 


1.?!.'     I!.iiil1 


(  '.IM.llli.lll  r.ir 

ilii    K.iilw.iv 


127.'     ^^r.|(■^;^.  Nonl.-KK. 

'•<"-'     li.iiili  .         Cii,,!.!      ■  l',i, 

it'll-  H  V 


Alberta. 

I  'rMilli.ill 

1 1.    H.iMlTi.. 

<    irlKinil'iT- 
.111.  <r. 
M.iiitl'i 

I'irniii 

Tri.ls'ir 

I'crnio- 

Ti  i.i^-ic  , . . 


^7.27>      Sm.ill    iippir    .111.1    InWLT 

\V<mI;;i.,. 


27.171      i:\pli.<li(|;     ,iii,,||    ,li.irp 
(r,ii;imiit%. 


17.772      I'li-'iliK   a  liltU-  |im>  low; 
sin.ill    fr.iKiiii-nts. 

^2.40()  f  Siirp.isMil    limit    of    iii.i- 
ihiiic:   (r.iikcd  ,\  litili!. 

.^II.(KM)        Kxploilld;       silLlll        fr.iK- 

nients. 


SANDMOM.^. 
Manitoba. 


1020    I'unk  iskiixl.        Lake 

I..  Winniix'K        \Viniii|Kn 


1187     John  Robinson,  Tiirtir 

Boissevain monnlain 


Ordiiviii.iii  f).4.?.«<      I'.iili-d   .,  liiili- iH'fori    i-ol- 

i.ipM  .      t.tim-       npjier 
wfdiji-. 

Olan-ous  .        10.70,!      Siiddcn  collapse;  powder 
anil  .mall  wodjfes. 


wm 


I 


2<>2 

SWMSIONKS      lonliiiui'il 


I  <<>!   <'nl.iii.in 


I  )uiMr 
or 

IH.llJM 


Arr.i 


I  liiu-.||rv| 


Albert*. 


<  ii.'i>ti>^'ii-al 


(  rit.m.iiiiH 
I  D.ikol.ii 


l.'.U     \lii.  '«*,(. r.iMclt.r.m.irrunk 
I  iiink  r.iiihi-       I'.ii  itic- 
l<\  K.iilw.iy 

l.'.'l     Mil.  .>_>,(, Ml 

~'|M,r  .\||)Utll.lill 

I'k   I11.1111I1  III        \Iiiiiiit.iii-. 

"■   11' I'.irk 

\1U     M.  I.'.mI  liMT      Miimii.iin  firk 

t    Nk.  ill 

Nor.lcnj; 


U.Hkv 

Moiim. 

III 

( "r.'t..c*'()iis 

IIdiiso 

ilOiliii.inioni  . 

Um    m.iiI,'.k| 

<^)ii.irr>  iiiK  .iiiil 
Cunir.ntiiin  l'- 


.\lonari  h 


rirli.iry 
I  l'asli.i|)oo) 


I.U1I     Mi.IckI 

iJiKirryiiiK  .ind 
(ontr.utiri^;  (.1   M.)ii.irih.. 

1,U).<     Mrs.  .Vrnol.l.   ...  Mon.inli. 
H,'<7     I'driiipini  hill      .\!.n  k-ixl- 
lirmkit.   . 


Ma.lr.Ml. 
HriAkct... 


1 1  lull  Kivir. 
^'■'iK.n-y 


liS.s     Crow^ncst 

St.)nc  (  I) 
l.(.>4     Win.  HraziiT, 

HiKh  Kiv.T.   . 
I-\S.S     Will Oliv.r  & 

'  '".,  (-'alvjarv. 
12.S6     W Ml.  Oliver' X- 

<■<>.,  lalKary.   .    ('alnar\-.   . 

Ml')     I.  .\.  I.euis, 

KiM'kv  \''ew ...    Calvary.   , 
l.")l     (  .  (If  l.avirKn.',  ( ;i.nl)<>w- 

( ilinKiw     .    .       ('iMJiranc 
l.'W    SlulLyOiiarry    (  IUiiIkjv,-- 

<  11.,  (  .Hliraiu'.    ('.Mhraiie. 

l.tOI     Shilkv  IJ'iarry    (ilunlx)*- 

<  "..  ("(K'lir.iiif     (.  I.  lira  lie 
1275     Wni.  CunsiD'i, 

I"i)i-fail Red  Dtcr 

1.".-'     IViiil)in.i    Miiar- 

rie>,  lailwi^ilc.     Kntwi:,tle 

MM     I'cinhina    Oiiar- 

^i.'^.  laitviisd.'      l-ntrt-istle 
U<>t     IVinl.ina    (Jiiar 
ries,  Kiilwistic  .  KiUwistle 


I  iii-iiiiim 

■.lr.'iij,ili,   i 

llw.  |HT  U.  111. irk- 

N|.  in. 


.'.'..SIHI      (ra.keil  ju-t    Ulure  cnl- 
!       l.ips.-;     illl|HTltrl    limer 
pxraiiii.l. 


17,.VX(I     jSii.l.leli     i,)ll.i(,M-:      fraK- 
i      iiieiits  onl\ . 


V>..\U1      llat  lower  pyrainiil. 
-'0,1X6     |\iiiinr<iiis  siiiall  weilno. 

S.J.S.i      (.enll.     i.)ll.i|>„.:     |,ir«e 
!     lower  pMMiiiiil, 


ft.  7% 
7.470 
'»..S4I 

12,,W7 
7,%4 
.V647 

I4.(»K'J 

(> .  m 

1  .M\ 
X .  .H(»7 

10.427 
4. '105 
1 . 2.5  < 

.5 .  !-''),i 
1 ,  79.i 


Sii.l.len    collap-i';      (joofl 
upper  pyr.iiiii.l. 


Siid.len  cill.ipse;  verlical 

prisiiu. 
Irregular  weil^-es. 

Numerous   vertieal   wcd- 
Kes. 


Small  iipiMT  cine. 

Small  wedges  only. 

Wedjiies  only. 

Wedges  anil  >li,irp  fng- 
menls. 

<  .Olid  iipiier  pyramid. 

I  liiHT  (lyr.uiiid. 

Small  iipjier  cono,  lower 
weilt>es. 

Small  upiKT  nine. 

Small  !uw(T  pjramid. 

<'.entle  yield;  |xK)r  lower 
pyramid. 

Large  iow.r  |i\raiiii>i. 

.'■ood  upper  pyramid. 


^^m^W^^'^^^WW^: 


frPWi 


29,t 


r.KAMii;,  (.M,is>    \\i)\iiM|(i  v\M.|s  v|,,\|_s 


M«nituba 


No. 
1040 


•  )»  lUT  I 

'"■  Ai,  . 

I.(n  ality 

,Kal>liit  |M>int,      il  .ikc 

il..  Uiniii|H-K         W  inniix •«  |'r, 


ShippiiiK  t".        \\iniii|»i; 


<  H'll')),'!!,!!  -.tV,   IHrlh, 

^V^ICIIl  Ills.    |),.|- 

M|.     ill. 


UV.    Mil,,  lo.'s,  ,„„„|  ,,.„„, 

'■r.iiid   Iriiiik       I'.,,  ii,, 
''■"il     Ki  K.iil«..\ 


Alberta. 


•  .Miiliri.i 


K'liiarki 


C.nnlri,,,,     .         ."IS..,,     [(  ;,:,,^„,|  ,^,f,^,.  ,,,,|, 


1 1  I'M- 


('■..'IS     .(  n,-l,,-.|  ,,,  (ill,.  |«,»,|,.r. 


l''.<il>      I  ,.it4.>  ii|)|K  r  w<.lv;c. 
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TAHI.I-:  \. 
The  Transverse  Strength  of  Stones  from  Manitoba 

I.IMKsroMX 


and  Alberta. 


.No.         ( )«tiiT  or 
l.tH-.ilitv 


.\rv. 


lOIS     I  ak..  Ui„ni|H,;  l„.k,. 

Mii|,|„„(,  (  „.     .  UiiuiiiH^K 

M7    \V.,1|,„-,.  San.l- 

^'""i'*'>  IVn.l.ill.  . 


Manitoba. 

!  rraii>\<rM.  — 

,.      ,      .     ,        "^ir.  rinth; 

•^"'""  K'M'tur..,  Kra,.„r>. 

!        s(|.  in. 


Orilovician 


mx    Ualla.v  Saiul- 

-'oiicCo.   .  Tyndall 

1058    Citvof  c. 

"'""■f*K  ain-\Vinni|H^;. 

IIHI.'     \Vinni,HK  Stonrwall- 

^."I'l'ly  .111,1  lufl(;,„„on 
Co 


Siliiri.ii) 


I'M.^     .M.iniiolu 
U'l-irrics 


iSoiicwall- 
<  iijiUon.    . 


1014     M,,„i,olM  |S,on..wall- 

'-'"•""'■"■s (imiton   . 


lOI.S     .\iaiiit<)l,a 

•JuarnVs  |( 


Stoiu'w.ill- 
iinton 


Si-k.it,  hfuan     !-S...skat,-lu- 
'''^''''        jwan  river 

"19     (idarhki.  'i     w 

iii.ir  i.iki.  I  ,  Uiniii|K'K,>sis 

-  Sa>k,itili<.- 

w.iii  river 

"^'     W,  .1.  I.on^;    ,      ,'|„„„,„,.  j 

Hri>ailv,ill,.\.... 


'H-t     M.ini[i,|,ii,. 


hiwfMnl- 
lir,)a,kall(v 


'■>l'-uiiuill....    i|-airf„r,l. 


-'.  f7.S       Slinhilv  uneven ;  ,„,  ,-,.n- 
li-illinealiove,  sliKhlly 

l..i^-'  Sli^;l„|y  ,„„ven;  ()..?  in 
ir<Mn  line  on  one  siile 
•'"'I  O-H  in.  „n  the 
other. 

1.297  (mven:  slinhtlv  .huRon- 
•  il  to  h'ne. 

1,-M.-*  Very  um-vrn  an.l  ,>|T  the 
line. 

.?.'■**  I  I'.ir.illel  to  line  l.uf  \  .  2S 
in  to  one  si.le:  uneven 
lielow. 


7.>'>  Kxiremely  uneven  and 
iiirxfil:  Ik'I,iw  0  5  in. 
off  lin,'. 

-'..^40  Sli>;hlK  uneven:  on  line 
.It  one  nil), ,  ().  )  in  (,,f 
on  other. 

1,  ^1()  Wry  uneven:  on  line  at 
one  side,  1  ■  _>  i„,  „,Y  „„ 
the  other. 


■>..i04  .\i,i,„,t  ll.it:  .,|i«htlv  ,|i. 
iiKon.i!  lo  line. 

■^.797  ShVhilv  uneven  "an,! 
■;-li«lilly  <li.in„„al  to 
line. 

'.■'70  U.iw  iimven;  ,,|T  |i„e 
"■;  in-  on  ,)Tie  -1,1,.  ,i,i,i 
I    ■■'  on  the  ,jthi-r. 

-MOS  .\l„K,st  ila,;  slinhllv  ,li- 
.i.Hon.il  Id  line. 

.'..551  (neven:  on  line  on  erne 
■si,!,-,  on  the  other  O-iS 

ill.  oiT. 
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li^ii.SlOSE<,     Continued 


No.   I        Owner  or 
l.iualilv 


Art- 


Manitoba. 


'  •.(•ol(,,i;i,-,|| 

'^\-.tllll 


I  r.iii>\(r>c 

SiririKtIi: 

Moillllds 

111  Kiipliirc, 

II.-.  jHT 

»i|.  in. 


*  li  ir.K  Ur  of 
1  r.u  nirc 


11.'.'     Mil<4.',lhi.lson'llniN.)n  H.iv 

:l!.'yl<..iiw.>v  ..   K,.i|w,,y  Sil„ri,,n 


1I.V<   |raii,i.la(tnifnt 
(  o 


UtHU 


lO.Si 


Sliip  Kixk  Dtvimi.in 

I  Klni  I'oini; 


Whitr.ivcs  |)t., 
I..  UinniiKxoMs  I..  \\inni|Mnn>M),.v,.ni.,n. 

i\\'inni|ici;(). 


I'.'im  Wilkins.    4.  \Vinni,HK..H>|.,.v„„i..n 
I..  U  Min.,H'K..M.  ..M,,niinl,,M.. 


KW.'    Il'oim  \Vilkin>,  ,,,„.„.,„ 

|1..  U  innipci-oM,  I..  \Vinni|HK(i-.i-  ■  \l,initol,.in  • 

lO.S.'i    jl'„int  Wilkins. 

'  .M.iniiolMiii 

^f^>'     Hr.ih.im  piiiiit, 

L.  \\inni|xi;i>si- I  .  \\ inni|Hi;(iM's  Dixoiiian         ' 
j  '  M.init<il).ini  I 

11)71)     KcitJi' hill,  j 

,^"'"' '''l^'- i..  WinniiH'KOsis    l),vo„i.,n,      I 


Alberta. 


IW,    c;.,n..,la(VnuMit  Canadian  l>a,--   !l)ovonlan 

^  o.  'l-.x^h.iwi.     irtr  U.iiUv.ix-  .,  .!||..  li.intTi 


HI.'     Hantl. .   . 

U:2     Nonloni^. 
HI*-'     Mantif       . 


C.in.iilian  I'.ic-     ('.irhcuiifir- 
ilii-  Kailw..\  oils  if.U.mtTi 

.Nunkni; iI'itmid- 

'Tri.i-sii- 
f.in.iiliin  I'ai-  ilVrnin- 
m.    iv'.iiirt.iN.    .  .   rri,is>ic.    ,.    , 


-'.'>4i       .\ni;iilar  nniMn,  par.ijlol 
to  lini'  hilt  I)  .'■  in.  olf. 


-'..'().»      Spliiii(r\  :     runs    .in     >,n 
;      licddini;  pl.iiic-;  liii;hiv 
j      ili.iKi'Tial       to      MTlicil 
"I'lilral  line. 


■'.  1J<'>      U'iii\|.n:  olf  line  on  l«,tli 

j     sides  (l-.<  in.:  -ti.iiKht 

.iliove,  ili.iKonal  liilow. 

I    ^'<>      Mi.irp,   .inxiii.ir,   uneven; 
olf  line  (l-i.S  in.  on  one 
I      side  .ind  OX  in.  on  the 
!     other. 

I 

-.7">il  Anmil.ir  uneven;  (IJ.S  in. 
,  off  line  .lijove,  ()■  7  in 
I      olT  iieloH. 


'^'1-!     J'^xtrenuly     iiiievm:     on 
I      line  on  one  .-.ide.  I  •  s  in. 
olT  on  the  oilier. 


i,'>'i\  i.UniiM  Hat  .Mid  .smooth; 
1  slliilitK-  di,ii;oiul  to 
!  central  line, 

-'.."1       .\liiio>i  11,11  ,iiid  ne.irlvon 
line. 


1 .77'*  \ery  iine\eii;  .iliove  1  ..'5 
anil  l)-7  in.  off  li|,",._ 
IhIow  I  in.  ,,nd  '-.^  in 
oil. 

I.'"i''       ll.icklv;  07   ill.  olf  li,„.; 

delernii.ied  bv  piu 
<>.MI>       Almo.st    Hal;   sli'uhdv   di- 
•  i^on.d  toline. 

'),').>7      .Almost  llal  Min  lineaUni', 
slinhtlv  off  lielow. 


Mil 

S.WDSTONKS. 
Manitoba. 


No. 


<  )wnfr  or 
l.<Xiilitv 


Xr... 


IruHvcrw 
SlrciiKth; 


•■ooloKu.,!      M.mIuIus.,,  (  h.ir.i,  t,  r  ,,f 

System  K.i|,i„r,.,  Ir.i.lurr. 


1020  jl'iink  W.in.l, 
|l..  WinnijX'K. 


\Vi 


inniiM'K 


118"   jjohn  Reiliinson     Iiirtli 


I.V,4     (•,,!;., 


nunini.iin 


<  rowstu -I 


'-"'     Mil.WI,  (;r.,n,rrr„„k 

••r.in.l   Iririik       I'l.irt,- 

I'.KlliC  K.lilsv.iy     k.li|H,l> 

l-'-'l     Mil.'-'.'.  CmI 
Sinir-Mimni.iiii 
I'l;    lir.MK  hof       Mdiiiit.iin 

,,,,     '■,,'■  ''■"■k 

1  — +     MrlriMl  riv.r      Moum.iin  |',,rk 

i2M     .\ril,l5f>5 
I'.N.K.io 


jOrddvici.ui 

I 

I  rct.ueoiis 

Alberta. 


*  rcI.icnMN 
iD.ikot.ii 


Uo<k\-  .Mount- 
ain lloilac 


tiit.iccous 
I  I'Mrnontoiii 


1.W0     M.uU.mI 

•Jii.irniiix  and 
Contr.iriinKCo.  Monarch 

I.<f>l    |.Macl,.(«| 

.yu.irryinK  .mil 
i('ori(r.i,iin«C,)   Mon.irch 

I 
l-?6,i     Mrs.  Arm.!.!       .  Mon.iri  li. 

I.'.ir    :|'(>r(ir|)ini-  lilll      M.k  lt(«l- 
liriK  kct . 


ri'rti.ir>- 

I  l'.lsk.l|KKJ). 


1.188    iCrousrifst 
Slonr  (i) 


iiSi 

128S 

1286 


Win.  Hr.iziir, 
IliKli  Hivcr 


Ma(lfo.i. 
UriMkii.   . 


liiKli  kixir 


Win.    Oliver    * 

<''.,  CalKary.       (  al«ary    . 


Will.  Olivir  iV 

<'o.,  Ciliary        Cal^.try. 


Ilw.   [HT 

s(|.  in. 


S'S        SoiiH-wh.ii  iincvrnislinlii. 
Iv  (li.iKon.il  I,,  lin,. 

I.I.M       Kiirly  <.v.„   ,,n,|   almost 
on  lint'. 


.f.O,Sl       rn.-v.n:slinluly.|iaKonal 
lo  lilll.. 


I    "').>       Kvcn   and  str.iiKlit;    .i|- 
iiiost  on  line. 


-'..'M      On    iln,-:    sliuhtiv    wavy. 

I. .MO      IriVMiilir:    ,li>;litlv   di,,,;. 

on.d  lo  line. 


^-t.'5      -^linhilv    iimncn;   almost 
on  line. 


■'08      SlitjhiK    ,111,-vc.i;   cross's 
lint-    di.ii;on.dly    at    .i 

low  .lllljif. 

.VS6  Wry  ii'irvvn:  on  line  at 
one  >idc,  ()•_'  ill.  „|}  ,,n 

the  OlIllT. 

4()8  s|i(.|,tly  iincvi-ii;  almost 
on  line. 

.^01  Almost  li.ii:  on  liiii'  at 
""'  •■'<l<'.  O-.'.S  in.  off 
on  ihioilur. 

'■'>.<  Wry  sliKhlly  muvcn;  on 
IMH-  .It  onr  side,  0.2  in. 
oil  on  ollur. 

■i'X  On  lin,.;  excn  ,ilo\,  ,  „„. 
fvcn  Ik'Iow. 

i(''  Sirainhi  ,|„,|  ,,v,.|,.  ,,„ 
line  al  onr  side,  ().,{  in. 
off  on  the  ollur. 

1.  !.''-'<      I'.iirly  ,v,.|i:     „ii   i;,,,-  .,f 

■'"•'■  -'•"■'.  '••  '  ill    oft  on 
the  otjx-:-. 
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SANDSTONKS     i„„li,n,f,l 


I 


Owtiir  or 

No,  I..H.llitV 


Alberts. 

It  llls\fr>r 

I      .  ^irirnjtli. 

i    Ciiil.ik;!,  ,il      Modulus  „l 
^'■'■■'  Sxsi,in  KiipliM. 

Ills.    |M'| 

w|.  in. 


t  li.ir.i'        of 
I'r.ii      .(• 


J270     (.   A.   |.e»H_ 

KmkvVicw     .    C.ln.irv    .  r.rfi.irv 


U'M     C.  (Ic  I  ,i\,ri;iif.  (  ,I,ii|k)«- 
>.li'i)li(iw  Coilir.im- 

\2W    SlulJiyOn.irrv    cW.miIkiw 
(  o.,  (  (MJir.im-.    (  iM-hniic 


I'.isIv'ajMMt 


l.'Ol       SluUcy  OlMtTV      <.llllliil». 

<■>  ,  (iKliranr.    I    n  lir.iiu' 

127S    Win.  (Minslon. 

Iniiisf.iil  |<,.,|  l),.,.r. 

1202     IVmi.in,,  n„,,r- 

riiy,  i:iil\visili'.     IJiiwisilu 

1-<I,<     I'ciiiliin.i  ( iii.ir- 

rits  I'.nnvi^n.-       ICiitwisilc 
1201     rriiiliin.i  ()ii,]i- 

rius,  i:iilaj-.||c   .  liriiwistl,. 


'-")      l»n     lim-:      rv.ir     ,iUn,-, 

^IlKhlK     lllU'Vfll    l,(lnw' 

S^\  .\liiiosi  ,...  line:  slinhlly 
llllrvcM. 

('ST  Sli^hiK  iincvni;  on  line 
.11  niii-  sm)..,  ().J.^  ji,  ,,(lf 
on  tllrolluT 

''M>  W.u\  ;  cross,.,  Ii,i,  .,,  |,,„. 
.iiikIc. 


Mt',       I 


on.il  lo  line. 


11/  I  iirvi-pi;  on  lini.  .il  n\v, 
II    '  III.  olT  Im'Iow. 

(i.'.i       S|i^.|,tlv  nncNin:  on   niir 

-''il  "^lii;!!!!',  niii-\i.r|.  on  i  ne 
.11  l.'lr  s„li,  II  .'  Ml,  oti 
oi!    I  he   olI-iT. 


•.K.WITI.,  (,NK1SS,  AM)   MISCM.I.  \\|.;,  )|  s  STOXKS. 
Manitoba. 


nm   K.iM.i.  |K,i.,i.     i,.,i„. 

I-    \\  inni|«v;     -     \\  innipcy 


UH  I     L.ikc  \\inii,|Ki;    I  .ik.. 

SlilpiMiin  t  'I  \\inni|Hi; 


l-'.SO     Mil,.  Iiij^  (ir.in.l  Trunk 

••ninil    Irunk        I'.nilir 
ll'.nidc  l<,iiK,.iy    U.iiltt,i\ 


(  ,iinl;ri.iii 


Alberta. 


(  .iinliri.iii 


I  >"'  I  '■"  ' ' .':  on  linr  .ii  ,.|n' 
-•'K.  II- J  ill.  oil  on  ilio 
oil'.  I-. 

■"^    ^l'>  I     .Ulv   sli.ij.^l,..   ,.^,.„   ,|||,J 

ll.it.    II- 1.'    :"     oil    tin- 
lin,- 


2.,s,S(,       I!      kK     .:-.liK  ,l,.l;;on.ll 
I.'  I ,  ir.  .1  'i  it 


TAIil  i;  \  I 
The  Shearing  Strength  of  Stones  from  Manitoba  and  Alberta. 


^"'    j  <»„,„.r,M  l,v,,|„v 

I'l,  lU.ill.ucSiii.l-i  .ii>(„ 
;M«    \y,,ll.u-,.S..n,|„„n..(.: 
loss   C.ly  el  U.,ini|„K 

lUL' 


MaDi'obt. 


AriM 


I  .ikc  WinniiMi! 

Iv".|,,ll.    . 

r\tvi.iii.  . 

Stony  Ml..\\iiini|H^! 


Uim,i,x.K    S,,,,,,K     „„,    ,,•„,., 
I(>r<    \l,.nil„k,  oiurri.-,  [J'"- «..ll(  „.„.„„ 

MS    Manit,,!,,,  0,urn  .,  ^  ■"»•«..    -(.union 

'       tUlT 


'  hiUi\  it  j,u 


"'iliiri.in 


"ly   (.■.I.Tl.ilr,  .\|,,n 

jj'!    \V..l.lon«,  WmniiH,.. 
M»    M.iniinliii,.  Si„ni-  Work- 
''<•  OMCvpM.nnill.. 

n.V<   (  an.Kia  (  mi.nt  Co 

1(>»6  Whitt-avrs  ,»,i,„,  |.,,k,.  Win 
ni|x-Kosis  

KW-'    I'oin.    Wilkins,    I  .,|<,.    Winni 


I     l-i'  U  inni|»j;o,is  — 
Siska-(  liiwan  rivir 
l.aki    W  inni|i<-K()sis 
^i>k.>i,  licwan  rivir 
ln»(«    I  Hr(.aiKall.\ 

lnM,,..,|.Hn,a,|vall.\ 

i\., ill. .1,1 

!lliiiU)n  Ha\    Kailw.u 
|Sllr|,  K.M-k 


HW.«,l'<.int  Wilkm-,  I    ik,. 
I      l'<-Ko>i.s 


jl.akc  \\  ihiiiiK'^iisis. 

Lake  W  iitnii«-^.i*i^_ 
U  iriiii- 

l.lkc   U  ilHli|H  i;ii«i, 

I(*5  ll'oint  Wilkin..     I  akr    Winn,- 

'       I'*"K'>-1^  t    .L.    M  ■ 

i.il«<   W  inni|M-);ii~i. 
IlWr    ltrai,.,m    (Hjini,    ],,,k,.    \\,„„,. 

H"7'»   Kctrli-  hill.  s».,,^  :,k,. 


I  nililJi<-i;o>H. 

I  akc  U  iniii|)<„usi». 
Alberta. 


>''''«-..n..^..r..„..nM,,,K..,,,„,,^,       ,, ,„.„„ 

n:;:x  „ ,.,.  i,i, 

K.iihiay 

Norilcni;. 
<  .in.nli.in  I'.ii  ill, 
K.lilvtav 


If-'   >"r<l.-«K,    \  ,.,ri., 
1  <"-'  H.imf,  aiIk  ,t., 


I  'i\oni.in 
'  I  liM  I'oint) 

I  'rvoni.in 
\\inni|«>;>)sani 

I'lvorn.in 
I  .M.iniliil>,ini 

I'l  ^oni.ln 
I  .M.iiiiioliani 

I  **'\()ni.in 

'  M.iniiiili.ii.  I 

I  'ivoniaii 
'  .M.iniiol>,in  > 

I  *<'VrMli.Ml. 


I ''  voniaii 

I  o«ir  H.inlfi. 
•  .ul>onil(riin> 

'I  PI"''  H.inll!. 
I'lrnio- Tri.issir 
I'l  rnio-  Iri.issi, 


^lir.irin); 

"^Iri  MKlh, 

ll">.     |KT 

"'1.  in. 

.' .  X.iS 

1    (Mil 

1    OJ.S 

Sdt, 

<>7S 

I,ll7i 

'»4.( 

-'.MX 

t.ll,<l) 

2. (Mil 

•i.T.Ml 

1 , 2  is 

2. MA 
.f   HIIS 


I .  :s(, 

-'.4i.<; 
I  <a<> 


.t.(»(..S 

I. '»<*(» 


-','•7.^ 
I.WK) 

s.:2i> 


NWhsiONi.s. 
Manitoba. 


No. 


<  »vim  r  or  I  iH.iliiy 


Man 


liirrl. 


Ar.-.i 

t 

,.■1.1.1^1,  ,il 

"■li'iriDK 
^(rnifcjili, 

^    -    - 

-'|.  in 

\\'iniii|n - 

Onl, 

V  II   i.lll 

5')<» 

1-  rii'ittiit  tin 

<  n  1. 

1  riills    , 

v* 

Alberta, 
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TAiti.i:  \iii. 

The  Change  in  Weight  per  Square  Inch  of  Surface  exposed  and  the  Colour 
Changes  produced  by  soaking  specimens  of  Manitoba  and  Alberta 
Stones  for  Four  Weeks  in  Water  saturated  with  Oxygen  and  Carbonic 
Acid. 

I.IMKSTONKS. 


Manitoba. 


Owner  or 
No.  Loc.ilitv 


Ana 


1018     Lake  WinniiK'g    Lake 

Shipping  Co   . ..  Winnipeg 


ChaHKc  in  Weight. 
grains   |k.t  s(|.   in. 

Loss     '     (lain 


Colour  Channej 


OVH, 


1047    Walhce  Sand- 
stone Co Tyndall. 


1048    Wallace  Sand- 
stone Co Tvndall.. 


1058    City  of  Stony  Mt. 

Winnipeg; Winnipeg. 


1002     V>  inni[K'g  Sup-    Stonewall 
ply  and  I  iiel  to.  Ciunton. . 

I 

1013  Manitoba  Stonewall 
Quarries (junion. . 

1014  .M.miloba  Stonewal 
(.)iiarries Cmnton. ., 


0-l,S8 


0-182 


OOLS 


0()086 


0-0178 


0-0107 


lOl.i     Manitoba 
(Juarries. . 


Stonewall- 
(junton. . . 


0  0119 


ScrioiisK  corroded;  the  darker 
p.irts  of  the  mottling  are  less 
atTected  than  the  liglil;  the 
bluish  cast  is  lost;  the  ground 
mass  l)econies  ,i  dirty,  whitish- 
yellow  with  <lark  sjucks;  the 
dark  parts  have  assumed  a 
rusty  brown  colour. 

Seriously  corroded;  lighter  part  is 
more  etched  than  dark:  light 
part  shows  specks  resembling 
the  dark  part ;  dark  part  is  very 
little  affected. 

.^cts  like  1047;  the  lighter  part 
retains  a  slightly  bluish  cast ; 
the  darker  part  is  a  greyer 
brown;  the  two  corroded  speci- 
mens are  more  .dike  than  the 
untreated  speciiTiens. 

No  etching  apparent;  surface 
smooth;  greenish  cast  yields  to 
yell<jw. 

Surface    siaooth    with    very    little 
etching;    very    slightly    xcHow; 
I     resists  well. 

Surface  remains  smooth;  no  sign 
of  etching;  the  general  yellow 
i     tint  becomes  pinkish. 

Surface  shows  no  pitting  or  etching 
but  it  is  slightly  dulled  with 
a  softening  of  the  contrast  be- 
tween the  red  and  yellow.  When 
wet  no  difference  can  be  seen 
Ix-tween  the  treated  and  un- 
treated stone. 

No  etching  or  pittmg  and  scarcely 
'     any  colour  change. 


M\ 


I. IMKSTONKS -(■«)///„,.,•,/ 
Manitoba. 


No. 


Ownir  iir 
l.or.ilii  V 


.\r..i 


I 


{'li.iiitir  in  \Viii<hl, 
^rain>   per   m|.    in. 

I         I.O*S  (i.lill 


1114    ("iranil  nipids,  Lake  Wiiifii-   . 

SaskatchfW.in  pri;(i«i~    -  ' 

riviT Sask.itc  lic- 

!  «,m  ri\«r  (MKI.h') 


1110     r,<lar  lakr 


l..ikc  \\  imii- 
pii;M-i>    - 
Sa^kaii  111-- 
wan  river. 


Ol.StX 


1131 
1144 
1160 

112.? 


\V.  J.  l.onR.   .       InwDiiil 

Uro.Klv.illi'y.      (»(HW4 

Manitobitf  Inwooil  — 

Stone  Works..     Bro.iciv.ill.v  .    OOIOS 

Old  rivp-iim- 

ville.   '. I'airfonI ()1«I4') 


Mile  42,  Und-      Hudson  15,iv 

son  Bav  Rv.        Railw.iv ()0()48 


115.? 

1086 
1082 

1083 
108.S 


Canada  Cement 

Co Steep  Rock   .    OllTS 


Whiteaves  ] 

point.  Lake  l.ake  00068 

Winnipcgosis.  Winniixgosis 

Point  Wilkins, 

Lake  Lake 

Winnipegosis.  \Vinni|X'Rosis.    0-.il.< 


Point  \\  dkins,    ! 

Lake  Lake 

Winnipegosis..     WinnipeKosis.    OIX.V? 


Point  Wilkins,    j  ' 

Lake  Lake 

Winnipegosis..  .  i Winnipegosis.    0-2077 


(  '  iuiir  t  li.iiiin  -. 


No  i-ti-liini;  or  pitlini;.  wlii-n  dry 
the  vi-llo\v  lint  is  Miiii|.\vli,it 
lik;lilrr:  rtlui'  wi-t  I  Ik-  \cI1ow 
I  oloiir  -(-i-iii-i  di-e|H-r. 


Siirfarc  icirrodi-d  with  siii.dl  lossij 
fr.iKnients  in  n-lii-f:  line  inolllin^' 
less  appart-nt:  the  yener.il  (-lte(  t 
is  a  whitt-ninn  of  the  j;ronnd 
ni.iss. 

No  \!:.ili!e  ch.mKe  in  siirfaee  or 
colour. 

No  vi-ilile  (h,ini;(-  in  >iurf,ic(-  or 
colour. 

Surface  very  litlie  pitted  ort-tched: 
vertic.d  to  the  bedding  a  slight 
yellowing  is  observed. 

Wry  little  (orrosion:  only  sli>;ht 
colour  (-han^es;  when  wet  the 
corrode.l  stone  par.illi-1  to  the 
beddini;  can  siarcely  be-  dis- 
tinguished from  thi-  untreat(-d 
stone:  vertical  to  the  bedding 
the  i;reyish  ground  mass  is  a 
little  yellow-:  pink  b.mdings  un- 
affected. 

Etched  and  whitened  with  fossil 
fragiTients  -n  relief:  greyish 
cast  lost. 

No  etching  or  pitting;  the  greyish 
colour  becomes  slightly  yi-llow-. 


Seriously  affected:  surface  becotnes 
a  de.id  op.\(|ue  while;  mottling 
obscured:  included  fossils  show 
as  dark  lines  and  s|H'cks. 


Surface  corroded  and  whitened; 
grev  colour  lost;  title  mottling 
lost;  fos:.ils  show    more  pi. duly. 


Surface  corroded;  unatTected  par- 
ticles stand  in  relief  giving  a 
rough  apiic.ir.inre;  red  siH-rks 
more  pronounced.  


l?«l>*:.' 


I.IMi:sT()\KS-Con/,n»f,/ 


Manitoba. 


•  )WIUT  (11 


CliaiiKi'  in  Ui-i^lii 
Kranis   jkt  m).   in. 

I.(»s  (iain 


Colour  Cli.iiiKi' 


ltW7     Mratiailt  jHn'iit, 

I  ilk''.  Lake 

Uiiini|i(>;()sis.       \\  iiiiii|«n()sis     (t.(K)70,! 


107<)      Kl  I  lie  hill, 
Swan  lake. 


I.akr 

\\inni|)<.j;osi-i.  0{K)057 


13.?6     C.ili.Kla  (Vniciil  (aii.iiliaii 
Co.,  i;.\sliaw,        I'acitic 
-MiKirta Railway 


Alberta. 

DISS 


1.^15     Hanlt,  Allurl  I  .  Canailian 
I'acitir 
Kailway ()-154 


1272     .Nor(|.:.{K,  .\lta      Nordenn.    .         ()-(U.S4 

\M)1     H.intf.  .MlKTta.    Canadian 
I'aific 
jRailway  (((Uf),? 


Vo  etcliinK  or  pining:  fine  niot- 
tlinu  ino.f  ni.irkiil;  sli(.;li||\-  more 
\fllo\v. 

No  ilrhinK  or  pittini;:  slishtlv 
more  vrllow  with  soiiii'  loss  (If 
.onlrast  in  the  piirpli-li  niol- 
tlinK. 


Ktched.  Loses  binish  east  and 
assumes  a  dirty  K:re\isli-vellow 
mlonr  with  fossil  fraK'ments  in 
rehef. 


Slron«ly  elihed.  .\Ioiiled  with 
a  dead  while  base  and  K'revish 
crystalline  fossil  fra(;niefUs  in 
relief. 

.Not  etched  The  liluish  cist 
yields  I.,    i   hrownish. 


Not  etched.  .Much  changed  in 
colour.  1  he  dark  blue  hecoines 
a  li«lit  yellowish-yrew 


1020    Punk  island  Lake 

Lake  Wiiuiipe^;   Winnipeg 


1187    John  Robinson,    Turtle 

Boissevain mountain 


SANDSTONES. 
Manitoba. 

0(K)68 

.    0112 


Surface  roughened  and  [mwdery. 
Lighter  and  more  yellow  in 
colour.     Yellow    spots. 

Surf.u-e  sligh'ly  roushened;  bluish- 
green  cast  yields  to  a  distinct 
yellow. 


Alberta. 

00017 


1.^64  Coleman,. Mterta  Crowsnest 
12.V?  Mile  'Ml,  C.rand   ( .rand  Trunk 

Trunk  Pacific        Pacific 

Railway Railway OOU 

1221  Mile  22,  Coal         Mountain 

Spur-Mountain     Park 00116 

Park  Railway 


:\ery  little  change  in  colour. 


\ery  little  change  in  colour. 

Dulled.      .Not   greatly  changed   in 
loloiir. 


.<1,< 


No, 


Owiiir  or 
I.oialit\ . 


SANDSIOM.s     CnutiiiuM 
Alberta. 

<    ll.lllLJc  in  \\<  i,;llt 

AriM.  Ki'i'ii'  l"r  M|.  ill. 


122-t  Mil.tcxl  river 


Miiiiiii.iiii 
I '.irk 


120,?  I'embinatjiiarries  ICiUwi^tlo 
liiitwistle 


1204  IVnibina(Juarries  Entwistle 
ICntwistle 


t  iiliiiii    (  li.iiii;i" 


126.S  Mile  l.Sf)i,  R,«kv  korkv 
i. Mount, liii  Mouse  Mijuni.iiii 
jNorileng  K\.  Ilciir-i' 

I.?60  .M.uleod  U"  Try- 
ing; .md  Com  r.iit-  .Mon.iri  h 

inK  Co ^ 

1,?61  Mack™!  (Jn.irry- 

iiiKariil  Coiitr  id-  Mini, in  li 

iii«l"" 

l.?6,i  Mrs.  ,\rnol(l        .  .Mon.in  li 
X.'iS'i  Porcupine  liilU      Marleorl- 

lirocket , 
I.VSXCrowsnesi  M.iileixi- 

Stone  Co liriii  ket 

l.?54  Win,  I5r,izier,         llii.)i 

lliKli  Kiver Ki- 

12S,S\Vni,  Oliver  and 

Co.,  (\iluary.  .    .  Cali;arv      . 
1286  Will,  Oliver  and 

Co,,  Calgary    .       Cali;.ir\-  . 


U7<)  J   .\.  I.ewi.s, 

l<o(  ky  \'iew Caln.iry    . . 

12 >4  C.  lie  l.averKne,    (ilentiow- 

Cilenliow Coehrane. , 

1299Slielle,  (Jiiarry      Clenbow- 

Co,,  Cochrane  .  Coclir.ine  . 
1301  Shelley  (Jiiarry      (  deiilioiv- 

Co.,  Cochrane, ,  Coclir.me. . 
1275  Win,  (liinston,      Red 

Innisfail Deer 

1202  I'enibina  (Juar-      iMitwistle 

ries,  Kntwistle    . 


II   IHHII 

u  lll'lj 
IIII22.? 

Idi.i.S 
)(H').'S 

)-04.H2,i 
)()f)K')2 

)(I(W,?,S 
)()(>20I 

)()().S,>4 
)(I4.?()I 

)-0,S271 
047<ll 

)-Of;.S72 

I  ■  .*()2,H 


<  ■aiti. 


111,. I,  I  lie  i.lM  is  le-s  M.lish 
iHiii<  III  the  iiiniiii^  reddish 
>l  -imir  III  llie  miller. il  uniiiv-'. 


1  I  s>  i;reeiii--M    .iiid 
1  ,i-.l    III    reil.|i-.|i. 


d.irkrr  with 


111!  Iiliii-,li  ciiloiir  Is  l.isi  .ind  is 
ri|il.iiei|  li\  i;re\  isli-yellow. 
Il  is  not  .1-  \(  How    Is  No.  l.Uil. 

\  ir\   little  c  h.iiiKe  ill  nilour, 

\erv   little   (  li,iiij;e   in   colour. 

Wry  little  cli,inKe  in  colniir, 

SlinhlK'  d.irker  in  colour. 

^li^htly  less  greenish. 

Wry  little  clianne  in  colour, 

rerce|ili|ily  d.irker  ,iiii|  more  yel- 
low. 

Wry  >liKlitl\'  mere  yellow. 

Less  K^i'S'  ■!'"'  more  yellow  in 
colour, 

\'ery   little  cliaiiye   in   colour 

\  ery  little  (  li.ui^;e  in  (ciloiir, 

Very  little  cli.inne  in  colour. 

D.irker,  more  yi  How,  and  sonie- 
wli.it  mottled. 

The    bluish    cist    is    entirely    lost 
i     and   the   stone   is   much   darker 
,ind  more  \'ellow. 


l-.WU.S 
GK.\NITK,  liNKISS,  AND  MlSCELLANtOlS  STO.NKS 


\'ery   little  cliinye   in   colour   but 
more  nuidd--  in  as|)ect. 


Manitoba. 


1033|Rabbit  point,        Lake  I 

Lake  Winni|xig  .  WinniiKg  , . .    0(lO,56X 
lOiO  Lake  Winnipeg     Lake 


Ish 


ipping  Co Winnipeg. 


0()0161l 


-No  distinct  change. 
No  distinct  ch.mge. 


^:^>^}i,^^f^mi-^mm'iA  ^^f^. 


.^14 


CKAMIt.  tlNKISS.  AND  MISria.r.ANKolS  STONES-f, 


'ontinutd 


Albarta. 


No. 


Owrui  or 
Lixalily. 


A.I 


t'h.iiiKf  '"  WifiKht, 
ura'iH  |H  r  s(|.  in. 

Loss.        (idin. 


Colour  Changes. 


1256.\lilf  l<l-'.S,(lran<l(;ran<l 
rr,.iik  I'acitic        Trunk 

Ky |>u,-i(ic 

j  Railway. 


()0|(l«X 


JTlif  matrix  ln-coiiics  bri^jtit  yiUow 
I  K'vin«  the  stone  a  s|«)ite.|  as- 
I     |wct. 


"-■'HL...  .  <m£M^^%Myi'^^ 


315 

APPENDIX  II. 

Production  of  Stone  in  Manitoba  and  Alberta  in  1912,  1913,  and  1914. 


Mcnitobt, 

War 

Hull 

liiiki 

<  (rn.itiMii- 

l<iiM>l< 

(     Ml 

^llr.l 

l',l\  llln 

'  urn. II 1 

lo 

il 

Hid 

Mr 

t,ll  Aiu\ 

inoiiiinirii- 

t.il 

S 

m- 

.ni<l 
ciirli 

llii\ 

t 

$ 

S 

$ 

S 

$ 

1912 

07 

006 

11') 

u: 

|r,(, 

.SU 

2\ 

tsl 

0*1^ 

191.1 

162 

.\Hi 

»50 

'It 

2711 

H.' 

>(  M 1 

<,S') 

'XU 
')I2 

1914 

220 

160 

Id 

(o» 

,i(,| 

Alberta. 


1912           ,';2,771          H.41J  1(»,0(>1 

191,?          1,».?.(),«)               ,Wf,         2.\  5(,,s 
1914  ,S';,.S72    70(1 


,VI4.'i 


SI,  t'»| 

156. '1X4 

60,272 


APPENDIX  III. 

Production  of  Stone  by  Classes  in  Manitoba  and  Alberta  in  1912,  1913, 

and  1914. 


M«ni<oba. 
Alberta. 

tnlsllH'' 

Year 

Granite 

F.imrslDni 

Total 

1912 
1913 
1914 

$ 

1,52,? 

6,920 

15,654 

s 

,1S1.572 
3N2.')'i7 
.546   iSS, 

s 

%.        2 

$ 
,?.'(.!.  05 

1912 

1 

'                  "I.Wl 
60,272 

1913 

1 

20,  (KX) 

1914    1 

1 

i 
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„  2  '  "■  i^  -  "■  ?  I  •- 


F   S'  "^r-  C  >^,  ►r  :/    .-. 

—  -f        ^ rl 4 ^ .^ '   ,•; 


•  «  at  »  C  ^1, 
■  4  —  -I  c  —  ic 


^ 


.2 


c 


£  -1  :t  ?  ~i  -1  ~-.        5 

1^1  ^,  „    .  •?  -  -   I  ^ 

'  —  i  in 

I 
I 


_—  i  -fc        '-11- 


5   I 


£     f^  4  oc     1.-. 
.  '-I      c  *  i~i      -r 


•  —   in 

>  #  u  *::  n  i "  " 


3 


I-  'A  in  r  -r 

'"^  '^1 1  -^i  in 
t-  m  X  1-  c 

w"^ 

is 

X 

«ft  in  -I-  '^i  »  in 

«  ri  ^  i  ^ 

x; 

1^ 

? 

I 

■m 


APPENDIX  V. 
Reference  List  by  Numbers  lo  ihe  Stones  described  in  Uu.,  Repor 


IIHNI 

\m\ 

IIHI.! 
KKM 
IIHII 
KMI' 
KMIO 

K-  .  , 

r  •/.-. 
11 

tIMIM 
|(KI<) 
1(1.0 
11)11 
Mil-' 
IIIH 

mu 

1015 

l(lll> 


im; 

lOlH 

i(ii') 

lO.'ll 
1(12 1 

1  (!.>(> 

1(L'7 
Kt.'S 
KMI 

\n.i> 

KM.t 
lO.U 
KM.S 
KMf) 
HUT 
KiVs 
I(M<> 
KMO 


(  l.l,>t,l  M. 

1  iinr^tt»nf    ,     . 


i  I"  .  Iii\ 


Ulllllj|n  i;    '^    |>|.K    .lll'l    I   III  I 

*  "■  ^l.llMHill.    \|.| 


M.iiiitiih.i   (  hi.ii  rii  ' 
I  iniilid 


'  .111111111.  \l.ii, 


Sanil-^tMiic 

I.ikc  \\  iiiiii|K  < 
SliiiiiiiinT  (  o 

1* 

l.iiiH'stoni' 

l.illllSlDtU' 

Sandstone 

<  Ini'iss 

1  iniiiite . 

Itli;  i-l.itl.l,  I  .,kc 
\\  iMlli|M>; 


I'link  i-l.iinl, 
l..iki-  U'liii.i|Kj{ 

•  irin(l>ioiii>  imiiii. 


<)|)|Mi'.ilc  l)i)^.  lujil, 
l.iki'  W  innijx'^; 

K.ililiir  (wiini, 

l.akf  \\  iniiiiK^j     . 


KMI 
KI42 

1(14  ,^ 
104.^ 
1(140 
K)47 
KHS 


'■"'■'^^ |M.lIlil  opiLiMlr   1).)K  Iu.hI. 

ISliori-  south  ol  alMJVc. .    . 

I.aki'  Winiiipin  SliipiiiiiK      I 

^  <> I^.ist  shorr  of  Lake 

\\'iniii[K'>; 


I.imt'stoni' 

SaiHlstone. 
I.iimstoiic. 


Hull  luail.  l.ikc 
\\  inni[H.'K 


Lower  I'orl  ( '.arrv,  Man., 

Wallace  Sandstone  Co.        .  I.yall,  Man 


.Hi, 

St  I 
7'* 

HI 

Ml 
Ml 
Ml 
Ml 

SI, 

>•' 

•(" 

>s 

M/ 

87 

84 

85 

86 


'M 
.<M 
i7 
38 


11(1 
to 


40 
I.S5 
I5.S 


J.S4 

2.S.5 
2.S4 

2.';.5 

2.SJ 
2.S.S 

2.S.i 
2.55 


25(. 
25& 

155 
Ml 
42 
48 
51 
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1050 

lOSl 

1052 

105J 

1057 

1058 

1059 

1060 

1061 

1062 

1063  I 

1064  i 
1065 
1067  i 

106K 
1070 
1072  I 

107,? 
1074 
1075 
I()7() 
1079 

1080  I 

1081  i 
1082 

111  5  i 
10X4  ' 

1085  I 

1086  ' 

10K7 
1089 

1090 
1091 

1092 

I09,i 
1094 
I(W6 
)(W7 
I(W8 
1099 
1 100 

110,? 

1 1 05 
1106 

1107  j 

1108  I 


Class  of  Stone 


Limestone  . 


Owi 


<;•  \V.  .Murray.    . 

Will.  Sinclair  

City  of  Winnipeg. 


Alaniloba  (Juarries, 
Limited ' 


City  of  Winnipeg. 
John  Henderson.. 


Localilv 


Lyall,  Man 

Tyn''dall,"Mdn 

Stony  AJoiintain,  Man. 


Stony  .Mountain,  Ma 


Little  Stony  .Mountain, 
.Man 


Winniiiegosis,  .Man. 
Snake  islanil.  Lake 
Winnipegosis 


Pi 


ne  ri\er,  .Man. 


Kettle  hill.  Swan  lake, 
.Man 

Swan  lake,  \ian!.. 

Ked  Deer  river,  .Man 

I'oint  Wilkins,  Lake 
Winnipegosis,  .Man 


iWhiteaves  |)oint,  Lake 
j     Winnipegosis,  .Man... 


.Isbiid  oiT  \Vhiteaves 
j     lH>inl,  J..  Winnipegosis 

'Birrli  island".  Lake 

I     Winnipegosis 

jUnilMnt  [Hjiiit,  Lake 

i     Winni|)egosis 


Ueston  |K)int,  Lake 

I     Winnipegosis 

(  heiiiahawin  iwst,  Saskat- 
I     cnewan  river,  .^Ian 

I>eiiii-rharge  rapids,"  I 

(     Saskatchewan  river.  ' 


jSaskatchewan  river 
Ix'lowCVoss  lake.. 


i'age 


56 
56 
64 
64 
68 
67 
69 
69 
69 

72 
74 
74 
74 

71 

71 

129 

130 
130 
130 
149 
149 

139 
138 
140 

132 
133 
135 
134 

126 
127 

128 
128 

125 

L?r, 
137 
137 
137 
137 
1,?8 
138 

128 

KM) 
1(K) 

103 
103 

103 
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No. 


Class  of  Stone 


1109  Limestone. 

mo  j 

nil  i 

"12 

1113  i 

1114 

1115 

1117 

1118 

1119 

1120 
1121 

1122 
1123 

1125 

1126 

1127 
1128 
1129 
1130 
1131 
1132 

1133  I 

1134  I 

1135  I 
1136 
1137 
1138 
1139 
1140 

1 141 

1 142 

1 143 
1144 
1145 
1148 

1150 
1151 
1152 
1153 
1154 

1155  Argillite. 

1156  Limestone. 


Owner 


;»Iit\ 


I'.iRe 


M 


M 


\V.  J.  Ions |„ 


Frederic  k  IlaiKlit. 


Humphrey  Hryaii. 


l-i- 


Manitobite  Stone  Work--       Bn 


David  Howman  (  oal  and 

Supply  ("o ( ).i 

Mooseliorii  Lime  Co \!( 


Canada  Cement  C( 


1157  (lypsum Manitoh.i  (  A  psum  Co. 

1158  „  ■' 

11. S9  Anhydrite I  ,"  "_ 

1160  Limestone 

1162 

1164    Anhydrite 

11  (>5 
1166 
1167 


C.v 


l"ry  and  Duhiuin 


rand  rapid.s,  Saskatche- 

wan river 

104 

*'                                   "                                   M 

KM 

"                          n 

104 

•  < 

104 

"                          « 

104 

- 

102 

"                          ■•                          •• 

104 

-1 

103 

■• 

103 

ands  in  (  dar  lake, 

Man 

98 

oosi'  lake,  .Man 

KM) 

lie  9,  Hudson  Uav 

railway,  M.in 

104 

104 

lie  4.',  Hudson  Mav 

railwav,  M,in 

108 

lie  ill,  HikIsom  Hay 

railway,  Man 

108 

idxin  Hav  railway,  ne.ir 

(  ornioranl  lake 

107 

» 

107 

wood,  M.in 

89 

.. 

89 

,. 

89 

.. 

88 

.. 

89 

., 

89 

.. 

89 

Iht  hr.iuch,  M.m. 

106 

.. 

105 

.. 

105 

.. 

106 

)adv,illi\',  Man 

93 

.■ 

93 

93 

„ 

93 

„ 

93 

.. 

92 

.. 

93 

k  Point,  Man 

121 

osehoni,  ,M,in 

122 

122 

122 

p  Uo(  k,  M.in. 

123 

.. 

124 

„              „ 

124 

..                              w 

124 

)suin\  ille,  M.ui 

271 

270 

.. 

270 

kpine    ridye.    Old    dyp- 

imville,  Man 

95 

M                        „ 

95 

fix 

•*                               v 

273 

172 
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No. 


Class  of  Stone 


Owner 


lt6S  Anhydrite 


116<) 
1170 
1171 

1172 
117.? 
1174 
1175 
1177 
1178 
1179 
1180 
1181 


Fry  and  Dulman 


l.otality 


Jai-kpinc   ridKO,  Old   Gyp- 
sunn  ille,  Man '.  .  . 


('■ypsuni. . . 
St'lenltc. . . 
Limestone. 


Dominion  C.ypsiini  Co AVhite  Klepluint  liilli  Man. 

Fairford,  Man 


Fairford — Steep  Kock  trail. 


1182 
118.? 

1184 

llf^.'i 

1186 

1187 

1188 

1189 

1190 

1191 

1192 

119.? 

1194 

119() 

1197 

119S 

1200 

1201 

1202 

12(M 

12(U 

120.S 

1206 

1207 

12()K 

1209 

1210 

1212 

121.? 

1214 

121.S 

1216 

1217 

1218 

1219 

1220 

1221 

1224 

122,=; 

1226 

1229 

12.?0 

12.?1 

12.?2 

1 2.?.? 

12.?4 

123.i 


Canal  at  head  of  I'airford 
I     river 


Sandstone. 


-ArnistronK  I  radinj,'  Co iFairford,  Man.. 

.Xrchihald  Smith |Boissevain,  Man. 


Deloraine,  Man.. 


-imestone. 


Sandstone . 


John  Robinson 

K.  I?.  Chamhers 

W'ni.  Sieaclman 

John  Kullierford 

T.  Wilson jBoissevain,  .Man 

[Road  near  lioissevain 

James  Shannon Boissevain,  Man 

John  Hawkins 

Hon.  C.eorge  Lawrence.         Killarnev,  Man.. 

.Mrs.  H.  Nelson East  Selkirk,  Man 


Prince  .Mbert,  Sask. 



Pembina  Quarries,  Limited.  Kntwistle,  Alberta. . 


Coal  ^pur,  .MlxTti; 

Mountain  Park  railwav. 


(Juartzite. 


Shale 

Ouartzitc.  . 
Limestone. 


Sandstone. 


ConKlomcrate. 
Sandstone 


West  fork,  McLeod  river.  . 

West  fork,  McLeod  river. 
Mine  Head,  .Allx'rta 


Mile  102.S.J,  C..T.P.R. 
Mile  984,  G.T.P.R..  , 


Page 


272 

272 

272 

272 

272 

271 

271 

94 

94 

96 

96 

96 

96 
9. 
94 
176 
176 
176 
177 
179 
180 
180 
179 
179 
175 
175 
279 
43 
4.? 
277 
278 
24.? 
245 
248 
249 
185 
159 
159 
159 
159 
266 
266 
266 
266 
145 
145 
145 
118 
118 
167 
168 
169 
159 
184 
184 
184 
264 
165 
166 
166 


.^21 


No. 


Class  of  Stone 


Owner 


I.()<  .il  f\ 


I'll; 


12.^0    Conglomerate 

MM    Limestone.  . . , 

12J8  i  , 

1239 

1240  I 

1241 

1242  I 

1243 

1244 

124.'! 

124()    Marble 

1247 

1248  I 

1249  , 
12S0 
1251 
12.S2 

12.S,^    Conglomerate 

1254 

J2S5  i 

1256 

1257    Conglomerate 

1259    Sandstone 

1261 
1262 

1263 
1264 


1265 
1266 

1267 

1268 

1269 

1270 

1271 


Fitzluigli  l.iim:  (O 


Mile  9.H(i'.,  (,.1.IM< 
Mill-  kkm;.,  C.T.I'.K.. 

I'm  .lll.JIlI,!^.   .\11kTI.i  , 

Mill-  1(111.  i.l.l'.K.  . 


Mile  1014,  C.T.r.R... 
Mill-  11(25'.,  (..r.l'.R., 
I  .r.Mit  lirook,  l!.C.. 


schist   Mile  104.?\  C.T.I'.K.. 

"..     U).\<)',  ". 

'.'....'.'.'..     Mile  1,(U5;,  (l.l'J'.U. 

......  Ke'd  Dei'r,  .Mberta 


M(H)re  Kstate 


Mile     11'),    C..\.l<.     l<o(k> 
.Moiim.iiii  House  line   


M"      l.iO,    (•  N.k.      Koclcs 
.\Ii)unt.iiii  House  line  . 


1272 

1274    Sandstone., 

1275 

1276 

1277 

1279a 

1279 

1280 

1281 

1282 

1283 

1284 

1285  ;  „ 

1286  i  „ 
1287'  1 

1288  ■ 

1289  I 

1290  i 


Mile    149,  f..\.l<.      Korky 

Miiuiil.iin  House  line.    . 
.Mile    154,   C.N.K.      U()(k\ 

Mountain  llouv  line  . 
Mile  150;..  C.N.U.     K.K-kv 

Mount. lin  House  line  . 
Mile  1(,9|..  C.N.K.     Koiky 

Mounl.iin  House  line  . 
Mile    \(,<>',    C,N  K.    Kocky 

Mountain  House  line   . 
Mile    171,  f.N.K.      Koeky 

Mountain  House  line  . , 

.NordegK.  .Mberta 

Wni.  Cunston Innisfail,  .Mberta 

l-"rank  Malcolm 

I'eter  V.  Dirk I  )idsbury,  .Mberta 

Christopher  l.orine 

J.  .\.  Lewis Heddini;lon,  .MlH-rta 


James  May 

\Vm.  Oliver  and  Co 


Calgary,  .Mberta 


Klbiiw   river,    I  algary,    .Al- 
bert.)  


U)6 
119 
IP' 
119 
120 
120 
120 
120 
.?5 
268 
267 
268 
268 
268 
268 
268 
2t,K 
2(>4 
2tA 
264 
2f).1 
.KA 
2(.4 
240 
240 

IS.H 
18X 

l.ss 

188 

188 

IS.S 

187 

148 

148 

149 
148 
2.W 
2.W 
2.W 
2.?7 
2.?7 
227 
227 
227 
227 
228 
228 
217 
221 
221 
Hi 

224 
224 


322 


Locality 


Page 


•  291  Sandstone 

1292  ! 

1293  j     " 

1295  I 

1296  I 

1297  I 

1298  I     " 

1299  I     " 

1300  ! 

1301  I    " 

1.^02  Limestone 

1,?0.? 
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Granite  boulders:  v.irious  localitie 

„        character  of 

"        coefficient  of  siituration 

criishins:  strength  of  various  samples . , , 

n        i-ake  \\  jnnipeg  area    ...  * ' 

nor^  ,•."     f        "  ""'>■  granite  in  Manitoba.    . . 

„        porosity  of  various  samples  

tr.iiisvcrse  strength  various  .samples. '. 

,.        where  found .  

Granites  of  Lake  Winnipeg  not'quarried: 

and  gneisses  of  .Manitoba,  Saskatchew.in 


md  .Mberta. 


14 
4 
4 

i5.< 
2(>> 

.^5 

lis 

U.5 

.'7'i 

4 

10 

.12,14 

25.? 

25  i 

14 
4 

25,1 
255 


mtv^ 


328 

••r.int  llr.H.k;   rn.irl,!,.  ,,u.,rry 
'-".^..,n..  .-in,.  I...k..  Win^.^:  „.;.,„...,  li.n..,.,,,.. 
'"<nn,j..l,n:lim,.„„n,.,,;,,H.r,y        '•""'-""" 
.mil  Siih:   liin,.,|.,„,.  |,r...,.rf i.., 

;e-«v  ^;»^i=i.;;;:r" 

•■N||-um.„..|.,iilu.lrii,. 

.      ■•  <lllt|ll|t   ol 

<'>|..UM,vill,.arr..:   «v,„ummI..,k,mI,  „| 

m;;&!z:^^^'' - "- 

"■'"I>'"-   J..l.n:    MM.M.m..  l.„,„|„„ 

I  I  ,,     '  f  '■  .  ••  Uthil'IA 

•>.   [.m,,.,;   s,.,„ls,o,u.,,r„,;,.nv 

^^"i;^n"roi;""T"""""''^^>-''-'"'""-i 

I  ..   rv    U   •        I    •   ' •-•">"■  l'r..|Hrrv 

tliKh  .<nvr.irf.,:  s.,ii,|,t..ms  „i  

Il."i         ",  ,^"i'I''""i'  <|ii.irr    .It 
Mii;li«(N),     <  vtr   irii-  ^.M     . 
Mill.  r..  .  I  ■   '^"'  •■>l"iii> 

1   .  roi:  >,iii.Ni„„c  .11 

'■   '"""■-'""•■ '|ii.'nv,,„,|,.x,,„M,r,.>  on. 


.J67 

40 

I.S5 

.VS57 
•5 

i.<7 
i6<> 
.'7(t 
26'» 


,S.7 

-'7,  7^ 

.'00 

1''.' 

I7,« 
I7,S 
.'2« 

01 
1.") 

(>1 

.'10 

.'I.' 

lo),  i.sx 

106 

loo 
107 


JnliTi,,,.,!,-,,,,.  f„r,„,,|j„„  • 
liitn«lu(  tor, 

{"Me^'v;-r'i'"'"^'"-'^ ""'--- of 

i>r,iMir,  .\,.|l:   liim~lonf,|ii,,rry 


114 
.1 

«7 
75 


fcl2':;:r^^'''''''-^'-"-ii-ii -....on 


KHln^n::tr,Sn^''^'''""-~'"-''-« 

K      ■  r  'i"l;""i'^'ii"u.',one.„ 

"TM  I  ,1,,  .iri.,1.  roiiKloiiuT.ite  sc 

>l.Ucs. 

Kill.irmv  ;;,.,.   i"     '  >''''■^'^•"'ff  limestone 
Kooteti.iy  formation:   s.u.,lstones 


K 

Tl  ies 


hist. 


94 
20 


74 
72 
75 
t38 
261 
275 
143 
278 
155 


I.ake 
L.ikc 


f.oiii 


^e  area:   quuitzite 


^J.;>nltol,a:  Siluri,,,,  limestones 

.M.innewanka.,rea:  ,,u..rtzite 

\\  mnipeg  area :  Kranites  of ,......','  '    

"  "        limestones  of  

"      „,  ."       sandstones  of. 

"      ■"•hipping  Co.-Kranit.  o  larry 

Wint^ipegosis  ar^:  lin.e^nfor. ''"''''  ■'■■''■''''■'''■■ 

-Saskatchewan   Hi^t  am--  i/ml.'.' <■' 

•  !»-!    jre..     iinieatulics   of. 


264 
96 

265 
25,? 
36,  66 
152 
255 

36 
i20 

96 


•^imui 


to 

75 

.M7 
2I)'> 
-'7ri 
if)') 


,s) 
27,  lu 

.'00 

1''-' 

17  < 

175 

.'.'.s 

U\ 

l-"> 

f<l 

.'10 

-Mi 

,  IXX 

,  Ui-' 

106 

loo 

107 


114 

«7 
75 


<_>'» 


[•■iiMiii, ,,  II, „|.  („.„r-,.;    |,ir 
I  <•  H..rr..n,  J.  |l.  ''' 

l.fM  rill,  II.  A. 


-I'MIr  l.,,i||,|,. 


linn 

II    .1.1  lit   w 

■"■•'K-'-.  Hr.M.lv.ilU.s   .„„„, 

■■  l'"l-",  ll..\   Ky.  l„„..,,„„, 

...ke  \\„i„||„.j.,„|,  ,|„,,,,,^^,_, 

inr,t„n,.  ,m  (.r.iM.I   |,„Mk  I'., 

•  "  I.Ott.T    lt.|„||    li„|,. .,,„„. 

Moiinl  Kiin.llr  Iimk,,,,,,. 

.N(>ri|i't;ij   IlllU'-loiir 
I'oinl  Uilkiii,  li„i,. ,,,,„.. 
"^•i^k.itt  (utt.in  \<\\, 
^l"n\   Minim. liii  | 
<■"!-,  .[.  .\.     Ninikhin,.  .|iMrr\ 
I  iH„-l.„rnmK:   «l...i.ill,.M,i;|,,,  ,„,,|  ,,„ 
••      l'r"'liMhMi„|    ,,i   M.irr,,^  ,|„,|.,, 

'•'     ..  ''^  M.iiiiiii;,.!  I  tii.iirii.>    I  1,1 


\>''<\nr\\  ,,| 


iti.    Kv 


liiiii'>i>j|||. 
Mnic..tiiiu. 


I**.  I 


.'7.S 
171 

110 

I. '7 
■  -'O 

\i, 

ir 


..  ^iiii  i.iir  i(ii,irry 
..  -liiiii'  lor.  .  ' 
..     '^iriiin'iid  qii.iri-, 

'• ■~">i>'  ihri.in  .\M,.,ii 

;,'";'''i'in  I'.ii  ilir  K.uIh  IS 
1  t  .irhonifiTiiii-  -\-,ii.|,i 

i'li.ir.irt(.r  (il 
»  <Wl(iri,ii|  ,,|  Mtur.ili.Mi  (.1 

<orr<),i,,n  i,m,oi  variiii,,  s 
»  <  rctud'oiis  >vstem 

»  ' VowMioi  ana. .  , 

•TUsliiiin  strength  ol  v.iriuii 

I'l-voiiiaii  RVsteni 

Krifr 


■iri.i 
tl.  51.  7<,  75    7,, 


v.iri.Mi-  ..uii|i|,. 
iiii|ili'> 


III,   I 


<\  I. 


■.iin|il<' 


•■•liM  I'oinl  lorTiMti,,,! 
Iiitrrnii-ili.ii,.  |„rn,,iii,„i 
••ikc  Uiniii|Mi;,„i,  .iivi 
I  owiT  ii.inil 

!';«'T';""tN.M.,,k..\\iM„i,„...;. 

Al.initohan  lorni.itinii 
MciOM.horii  aici 
■^'"uiit  Kiindli.. 
Mount. liii  I'ark-  .nva 
.Nonici;).;  .iriM,  . 
•'.ik  I'dinl  area 
<>l  Ordiiviiian  s\-ii.|ii 
l'i'riii((.rrj,(..^j,." ,,_,,. 

IxiroM'lvc.f  v.uiDii,  .-ani|i|,., 
I'rn,l,i,ii„|,„|,.ri„i|p,,  ,,„„,,    ^,^_^^^.  .^     ■ 

raliooi,.!,     rpti,,,,,,lv.iriou,  .iM.pl.'.,  .■ 
K(.(|  IVtr  KiMT  ariM.  1         ■ 

Kiilinioiirl  lorinatioii. 

Niwli.ick  foriii.iiiDn,  . 

■■■lifarinK^lrcmjtli  ,)f  v,,ri,, 

^lllln,ln   sy^^tl■Ml.. 

-.I"'  I  111-  Kravitv  of  v.iri.iii, 
>'leep  K(«k  ari-.i 
tr.in>vcr>c  >lr<'nKlli  of 
'  Plt-r  Haiilf. 


•.impli'-. 
^.llllplc,,  . 
.iiioii,  ~.inipl|. 


and  I.owir  Hai 


...        ''"'"  ""'  iitiliziMl,  reason 
"P(KTn,o.,I..d    ,c.Mar,l,i„.,.,„r.,lli„,;.s,on' 
■'  ^       l-aki'  U  inniiH't' 

woight  of  various  siinpk.^ 
whiM.j  found 


in  (  anad.i 


linuf  S,'"'  "f  ^'•'"i"^'«.  S.iskatc[».wan.  and  Alherta 
l-.ttle  btony  .Mountain  .Juar.-y  (o. -!in,e,,o,u  „■ 


ttr- 
ill, 


u 

{ 

i4'> 


Ml 
I -'4 
114 


I. 
2! 


t  ««» 

6(1 
II  y 

U 

70 

5 

IJJ 

I  I 

I  tl 

II  J 
41) 
40 
04 

6 
.1 


n 


-r.t^l^'.2JSIi^¥ 


AM) 

I  ikIit,  IMw.inl:    liiiii-.iiiiir  (|ii,irrv 

Long  M.,jor:  iii..iil.-.|  liin.^t.mr  l.ow.r  l-orl  (iorry  fir,l  ii..i,-.|  l.y 
..     W.J.     Iiiii<'..tiini' i|ii.irry 

l.uriiH',  (  nri-.ic>|ihcr:  a.iinl'tionc  i|ti.irry , , 

l.owir  H.inU  liiiif.loiif     .  ,...!!! 

LowiT  Kort  ( i.irry  .irr.i:  tiiDtiliil  liiiifxtnnr     "  .    [ 


I'.l8e 

116 

41 

«7 

J.»7 

114 

41 


our  ijiLirrii'-. 


M 

Mil.ciul  river:   Kix>ti'n,iv  s,ini|Hii)ni' iin 

MutLfjii,  Ali'X.— urologi.,)!  .xplor.ilii.n,  m  IViiiImim  iii.>iinl,iiii> 

.  l>iiiit.in:  s,iti(|,i(iiif  |)rci|Krty 

M.kUimI  ij„.irr>in({  .iixl  Ccintr.utinK  (  o.  — ,.iiiU- 

KriH  ki't  .irra:  i.tiiditnni-.  of 
M.iliiilm,  Ir.iiik  I'.— viiuNidiic  projuTty 
.M,ilrii>tri)in,  ('.  I'.— liiiu -loiic  i|ii.irrv 
.M.itiitdUi  .tr<',>.   Dakot.i  ^.tni|->ii)iir  in 
Manitolia  (iyp^ui     (  o,     nspsiiin  ,|iMrr\ 

r  '-'"•'"''"'•  liiiiilfil:   liiiioioiu'  i|iiarry 

ManitiilMti  format  ion:  K(iurall\  thin  Ixdil.-il,  ' 

.,.-..              ••  niiiiU'roii..  t\|«i«nrr-.  in 

.Manitoliiii- 


ISQ 
14'> 

I'<4 

JIM 

2V> 

61 

16.1 

2(>'> 

71,  H2 

140 

IW 

..  '^'""<- Works,  l.imiti'il:  liincic.nv  <|iurri<'». ■*' qo 

'"•  \Vr„,i,io„  ..a,,  area *'  '"•  '''  '"'  "•^'  ""•  ''l^'U/.  •>'.  2„7 

JOiS 

267 

58 

S 

171 


Yi'llowhfad  I'asM  art-a 
Mciizir  and  .\I(  Inlyff  l^loiU' mill).       ..'. 
.  iilli(«ls  ol  tciiii)- (  .nploycil 
Milk  Ki'    '  ana:  -..ind.toni-^  of 
Mill  lull    (Uarry,  old:    St   \'aii  llornr. 

McmUtm  Oiiarr>  Co 

Monarch  arc.i:  •.andslono't  of 

rliar.irlcr  of  stone     . 
McK.ri-,  John  I .,  estate:  >andstoni-  (|iiarrv 
McKiM'  l.aki-  linii-sloni-:     Si-f  ;'cdar  lake  ' 
.M<H)-.eliorn  area:   limestone  of 

lime  (  o.    -Ilme-'tone  nroptTty 

Mos.-v  river:   limestone  on 

Mottled  limestone:  linili 
Mountain  I'aik  area: 


iidinR  stone  from 

limestoiies  oi 

quartzite 

sanclstopes  of 


72 
194 
192 
240 

121 
121 

144 
.'66 


Murray,  Alex.— limestone  quarrv. . .  l.">»,  166 

Murray,  ( 1.  W.— limestone  quarry ee        . 


N 

Nelson,  Mrs.  H.—limestone  .piarrv     ..  ., 

Niobrara  division  of  Cretaceous:  no  serious  quarrvinein lio 

NorilenK  .area :  limestones  of '  Ijl 

Notre  Dame  Investment  Co.— limestone  quarry  '     ..'-'.'.'.'..'.'.'.'.'.'.'.'.',.'.', 44 

O 

O'Neil,  Alexander,  strata  of  wells.    .  ,-. 

Oak  F'oint  area:  limestone  of }J* 

Old  Man  river:  sandstone  occurrences   j?! 

Oliver  and  Manson  (.stone  mill) '°g 

„     \Vm.  and  Co.— sandstone  quarry'.  .!.... ,,? 

Opal:  (K'currence  of ^'■' 

Ordovician  system ■*'  ^^^ 

»                „       limestones  of ti 

I)                n       sandstones  of. .                                 ,c5 

Ornament;!!  stonp=                                         ''•' 

' 267,  280 


f 


\M 


j|..iil.iti   J,  ||„vi-,:  .|ii,,rrir,  .it  !■;.  Slki.k  d.v  riU.!  I,» 
l.irktr,  M.  A,     .mi.iKm-.  Urc).i.|v.ill,  v  liiiK'^toiir 
l'.l.:     Sr  I  h.'  I'.i,. 
1'aak.iiKMi  liiriii.ilion 

n  NinclHtoni':  (  li.ii.ulrr  iil 

«  .  niii^e  iin|M)rl.iiil  ImtMiriij  -torn 

«  -  IViiiliiii.i  riM-r 

«  oiiiniii.irv 

whtn  (ortiH'il 
•.iiil.in.i  Oii.irriis,  l.imil.d:  Mri.lMonr  iMi.irri.-. 
rrrini.in  •«>-.iiiii 

'''■'■'i">- Tri.iHsic  .njc:   liini'-.liinc  iif 
I'rlrilii'd  wikhI;  (h  riirrrtuf  dI 
Pini  hrr:  •.indiliinc  in  liiiililiiin- .it  M.n  IkhI 
Point  Wilkin-.:   line  liitii»loiir  cxiHi-urc  .il 

"...  ("wsililc  ilicor.ilivi- Rtcmc 

roriiipinc  hills;  H.iii(|,tiiiu..  dI 
I'ri'-l  .inihri.in  drift ;   lioiililiis  nf  nr-iiiilr 
Prime  AlUrl  .iria;   hDiildit- 
Punk  i.(lund,  l.ak;.  \Vinni|>«'({:  mottled  lini«si,,ii,- 

.    »  «  MMclslone 

I  yrite:  preNrncc  of  i'l  r(in«l(iiiur.ite  si  hist 


\ll»rli 


lit,    II,    li 


P.lki. 

•(( 

IK') 

.    I'M 

-'!'» 

."tl 

.'('» 

Ml 

.'U 

JH 

; 
jii; 
!.n 

4 

!T> 
271 
to 
152 
2<,\ 


yuarryinK  method:  CalKarv  sandstone 

Lake  UirmiiH-^;  «ranite 
yuarl/ite:(liarailcr  of 
(Kcurreme  of 
KtH-kv  Mountain 
St.  Piran 


J>  > 

IS- 

is 

i 

i'd. 

2<iS 

-''d, 

.'(.» 

Kalihit  |)oint:  ({■'•iniii'  areas 

Red  Deer  area:   siindslones  of 

.  River  area:  linieHlones   tf 

..       sindstonos  of 

sandstone  (|uarries 

Riihmond  formation:   limestones  of 

Robinson,  John:   sandstone  location        ..,.'.'..'.'......'..'... 

1  ^  „         (juarry 

n         Peter:  sandstone  ItMation 

Rocky  Coulee  Stone  and  Hrirk  ("o 

„     Mountain  ('ement  to.     limestone  (ju.irry  at  hiairmore 

r,  .  ilouse  are.i:   s.mdslones  of 

..  _  s  quartzite 

Rose  island:  exfxjsures  of  Devonian  limestone 

"Ruins  of  Jerusalem":  local  name  sandstone  rocks, 

Rundic,  .Mt.— limestone  l)ed'     

Rutherford,  John:  sandstone  liH-ation ..'.'.'.'.'.'.'. 


2.S,? 
2M> 
H'» 

I.H1 

.'40 

174 

177 
I7f. 
V)(> 
142 
IM 
2(>S 
H,s 
171 
14(, 
174,  ISO 


17i. 


2<,], 


St.    Piran  quartzite 

quarried  at  Lake  Louise 

Sandstone  area:    s;indstones  of 

I'elly  River  formation 

blue  and  buff.  Old  Man  river,  compared.        . 

»  Fioisscvain 

„  Brick  and  Sewer  Pipe  Co. — sandstone  quarry 

Calgary  area 

Canadian  Pacific  RaiUa>  area 

n  character  of 

„  Coal  Spur  area 


4,  2(>\, 


I5S, 


.''it 
27 
212 
170 
197 
17.? 
214 
215 
164 
4 
183 


332 


Samlstonu:  cocfli.ient  (,f  >,,iurali<)ri  „f  v_ 
o  corroMoii  tests  of  various  samples 

»  1-  retaieoii,  system 

n  Crowstiest  area 

crusliii.K  St rciigi I,  „f  xarious  siniilles 
»  iJalcotu  format  ion 

•>  j-<lmonton  form  it  ion 

Kntwistlcare.i 

I'.oeeiie  system 

yxposures,  Lake  Winnipeg  ., 

'','"■'  I  moil  formation 
<.lenl,ow-('o(lirane  area 

HiKlittood  l<i\(.r  area 

•.  •\la<;eo(l-|{nxl<ii  area 

-Maiiilolia  area 

Milk  Ki\cr  area 

A/uiiarcli  area 

•Moimtain  I'ark  area 

iialiire  of  lememinK  material. 

Ui.ioviciaii  system 

["Jrosily  of  \arioiis  samples. 

ij'i'i"  "'  ''''""'Plidn  of  varioiis'samV)les 


urious  samples. 


Page 
10 
16 

1,S5 

.   I5f.,  170 

11,  12,  14 

U)0 

ISO 

241 

.  30,  1S<> 

27 


area. 


\  anoiis  sample? 


Kcd  Deer  area 

,j      ,"  Kiverarea 

Kocky  M  ,iiiitain  llou 

Sandstone  area 
sliearinKslrenKtIi  of 

Soiins  l<i\er  area 

speiitic  Kra\ ity  of  various  sample 
transverse  strenRtli  of  various  san 

1  "rile  .Mountain 
weight  of  xarioi 
where  found 
UiiinipeK 
San.lstones  of  Manitoba,  Saskatchewan,  ; 


arc.i 
'  samples 


iple 


Sa,K,Wd«e,U-,,._,,,,-;.i„-r:an.];;on:r 

Saska  .hewan  rtver:   lin.estone  exposures  on 

Sask  noon  area:  Rla,  ial  honlders 

nawliack  lorniatioii 

Seieniie:  Sec  C.ypsiirn. 

Sentinel:  sandstone  at 

Shale  for  brick-niakinj;. 

Shannon,    (antes:  sandstone  joeation   ' 

•>          William: 
Shelley  Quarry  (o.-sandstone  (|i',arrie. 
Shorcy.John:   sandstone  location 
Shunda  creek:   Dakota  sandstone  at 
SI  unan  limestone:  summary 
Silurian  syslein:    liniestoncsdf 
c-    ",   .     ,,  "            where  found 
Sinclair,  \\  m.— limestone  ,|uarr\ 
Slates 

Smith,  Archibald:  sandstone   location ^ 

s;„..'i'     •  1       ,"    ,.  ••  quarrw  . 

^inake  island;   limestone  on 

Soapstont' 

Souris  Ri\-er  area:  sand.,tones  of 

Specific  gravity:   how  detcrmine.l 

Spencer.  A   Gordon:  analysis  Lake  W 

Seadnian,  William:  N.ndstone  1 

Steep  Rock  area:   limestones  of 

Stone«^ill-Gunton  area:   limestones  of 

Stony  Mountain-Winnipeg  area:  limestones  of 

Mratton,  Ira:   limestone  quarrying  rights 


ind  Alberta 


251 

22S 

.  104,   ISS,  210 

20.? 

162 

171 

194 

158 

20 

152 

7 

9 

236 

181 

185 

212 

15 

251 

5 

14 

173 

6 

?,  4 

152 


195, 


212, 
.173, 
173 

J74, 


inmpegosi. 
ocation 


limestone 


174, 


174, 


151 
162 
100 

278 
113 

171 

213 
175 

,  175 
232 
17,S 
16<) 
110 

),  0,? 
27 
63 
275 
174 
176 
IM) 
175 

251 
5 

129 

179 

122 
77 
66 
75 


333 

SlrinKl.irid  linu-<t(iiu-  c|ii,irry 
SlrippiiiH:   iiov.l  ,lc'\i(c  lor 

SnHuTl  mil  ";V""m'""'"^''^'«'-  ^^'•"''--   li'H-.o,u.  ,|,;,„r^ 

Sw  ,1     •  ''''^   K.-,Mm,...,   K. i,      ,!„,  „„,.,, 

Sv„in  l.,kr:  exposures  „|  \Hvu,u.,n  li,„c't,„U' 

T 

..         in,     Cn„hi„Ks(ronK,h.  M.ni.,.!:,.  ,,„,|  AHmt,., -„.,„- 

l..yior.  \v.  II.  (;,-  II,,,,,,,,,,,,,     ,,,,,., ^, 

llif  I  ,is  .irc.i:  I, I,,,,,,,,,,.  ,,|  '       ■ 

liin.rr,  N.I..     ;m,  My.i,  lioi,>,v.,i„  >.,n,|M,„„ 
r-clrii<>iil(>,i  siiKl>t()i,, 
•  ili'iiliow  --.md-lo,,, 

l.illcC    \\  il,nip<ir   >,1[„|,|,,„|. 

*'lil  Man  Ki\„-  -,ii„|,|,ii„ 
•,■„;;,     ,,         ••  .     ''""-"I'i'H'  llill^s,,i„K,,„„ 

uri  c  Mniiiit.im  .i,-,.,:  kiikIsi,,,,,,  ,,i 
lyniKillariM:   liiiioioiic  ,|iian-i,>  i„ 

■•lllIlMlil|-\   . 

iiiiK'stoiic:  iliaraiicr  (jI, 

<  riishint;  >lr„i-il)  ,,|' 
■■         ;i'';"''-'>;^;,  >l"i|V  Imin  la,i;,K   „s,.,l  i„  \\  j,,,,;,,,..     '  ' 
T     "   II    ,-",';"■>■  ^  "■-li"ii--"<iiiiM|ii,inA 
yrrell,  J.  B.-charartcristir,  „|-  Sa.k:,ul„u,,n  k>ixvi-  lii,„..,„„„ 

I 

>  IMHT  Hanft  liinrstono:  dus.Til,,-,!  l,y  Mr(„„ii,ll 

\ 

Van  Horno   Sir  Wi„.,  ,.,,,„.  „f:   |,„„.„„„,  ^  . 

\cTni,l,on  I'a.sar,..,:   „,arl.l,.  '  

\  oliaiuc  rocks  rare 

W 

\Valla,T    IVof.  K.  (-.-^.xiiLnialinii  ,.|  ,„„„|,„, 

Ucston  poim  :  limestone  at 

Uhiteavt^  point,  Lake  \\innip.i;„H-    D.vniii,,,,  l„ri„aii„i,  on 
\\ilson,   Ihomas:  sandstone  location  rnuiioii  on 

UinnipeK',  (  orporation  of:   linusionc  (iii,,rr\ 
Stone  (_'().— stone  H„rks 

....      ,••        Supply  and  Knel  Co.      ||„i,Mone  pr nj,.. 

Uinnipegosan  lorniation:   linie.stoiieof 

Y 

^■l'llo^vllead  I'.iss  are.i:  ni.irl.le 

"  •.        „       slate    


I'aKc 

M 

M) 

I4.i 

l.i.S 


-'M 
II. I 

2si, 
."Kl 
.'<>4 
.111(1 
MH 
Slid 

17*,  17'* 
UK. 
11)4 

i;.s 

l.s.s 
-Nl 
151 
_'(H 
.'(Id 
17.< 
4.S 
()4 

II 
4.5 

.s,s 
im 


1 1' 


44 
.'d.S 


V> 

47 

5^,  0(1 

US 

l_'.s 

17  1.   17') 

(it) 

.5.S,  S'> 

'S 

I -'.5 


2fi7 


iK.>f. 


CATALOGUE 

OF 

MINES  BRANCH  PUBLICATIONS. 


W^"' 

•%1 


CANADA 

DEPARTMENT   OF    MIM  S 

Hon.  p.  E.  li.oNmN,  M.s.sn.K;    K.  (;.  McCo.s,,,,  Uu.  n    M,s,s„  k 

MINES  BRANCH 

EL(iF:NE  Haa.nel,  rii.U.,  Director 


REl'OKTS  AND   MAPS 

I't  lll.ISin  I)    IIY    Till-. 

.MIM;s  liKANCil 


REPORTS 

t3.  Investigation  of  the  different  electro-thermic  processes  for  the  smeltino 
o  .ron  ores  and  the  n.aking  of  steel,  in  operation  in  1-  uropi  Tw? 
of  Special  Commission-by  Eugene  Haanel,  Ph.D.,  1904  "^ 

^'      m"»Jr-^  '°"''°"  '*"''  lamination  of  magnetic  are  deposits  l,v  macneto. 
metric  measurements-by  Kugene  Haanel,  Ph.D./l904.  ^ 

^'-  '''^po?ro,^?J°\^>'S:^,,t%i;^'"^'^''"  ^•""-  ^^•='""'-'^' 

^''-  "^;f';^"!!?  %Tr''-  ^''''''  '"a'''"^'^)  i"  Manitoba;  manufacture  and 
uses  of.     Prel.nunar>'  report  on— by  J.  W.  Wells,  .M.A.,  1905. 

tlO.     '^"j^-5''^^°cc^"^rence,^exploitation,  and  uses-by  Fritz  Cirkel,  .M.E., 

^"     ""'M^E^il^oVTeTN^'fiQ?'"'"'""'    ^"'^      "^"-'^^'    ''"'^   ^'••'<«'- 

^'^"  ^'"pvnrnTI-""  °^^"'''^  ColumWa  and  the  conditions  affecting  their 
XTTl.^XVi%^~-''^"  ^•'^'"-"  -  --castigate 

tl6.  Experiments  made  at  Sault  Ste.  .Marie,  under  Covernment  auspices 
in  the  smelting  of  Canadian  iron  ores  l,v  the  electro-thermic 
process,     final  report  on— by  Eugene  Haanel,  Ph.D.,  1907. 

t  Publications  marked  tlius  t  are  out  of  print. 


» 

tl7.     Mines  of  the  silver-cobalt  ores  of  the  Cobalt  district;    their  present 
and  prospective  output.     Report  on— by  Eugene  Haanel,   Ph.D., 

tl8.     Graphite:    its  properties,  occurrences,   refining,  and   uses—:  y  Friti 
Cirkel,  M.E.,  1907. 

tl9.     Peat  and  lignite:    their  manufacture  and   uses  in  Europe — by  Erik 
Nystrom.  .M.E.,  1908. 

t20.  Iron  ore  deposits  of  Nova  Scotia.  Report  on  (Part  I)— by  J.  E.  Wood- 
man, U.Sc. 

t21.     Summary  report  of  Mines  Branch,  1907-8. 

t22.  Iron  ore  deposits  of  Thunder  Bay  and  Rainy  River  districts.  Report 
on— by  F.  Hillc,  M.E.  ^ 

t23.  Iron  ore  deposits  along  the  Ottawa  (Quebec  side)  and  Gatineau  rivers. 
Report  on— by  Fritz  Cirkel,  M.E. 

24.  General  report  on  the  mining  and  metallurgical  industries  of  Canada, 
1907—0. 

t2S.     The  tungsten  ores  of  Canada.     Report  on— by  T.  L.  Walker,  Ph.D. 

26.  The  mineral  production  of  Canada,  1906.  Annual  report  on— by 
John  McLeish,  B.A. 

t27.  The  mineral  production  of  Canada,  1907.  Preliminary  report  on— 
by  John  McLeish,  B.A. 

t27a.  The  mineral  production  of  Canada,  1908.  Preliminary  report  on— 
by  John  McLeish,  B.A. 

t28.     Summai-y  report  of  Mines  Branch,  1908. 

29.  Chrome  iron  ore  deposits  of  the  Eastern  Townships.     Monograph  on— 

by    Fritz     Cirkel.     (Supplementary    section:     Experiments    with 
cnromite   at   McGill   University— by  J.    B.   Porter,   E.^I.,   D.Sc.) 

30.  Investigation  of  the  peat  bog'  '  H  peat  fuel  industry  of  Canada,  1908, 

Bulletin  No.  1— by  Erik  Nystrom,  M.E.,  md  A.  Anrep.  Peat  Ex- 
pert. 

32.  Investigation  of  electric  shaft  furnace,  Sweden.  Report  on— by 
Eugene  Haanel,  Ph.D. 

47.  Iron  ore  deposits  of  Vancouver  and  Texada  islands.  Report  on — by 
Einar  Lindeman,  M.E. 

fSS.  The  bituminous,  or  oil-shales  of  New  Brunswick  and  Nova  Scotia; 
also  on  the  oil-shale  industry  of  Scotland.  Report  on— by  R.  W. 
Ells,  LL.D. 

t  Publications  marked  thus  f  are  out  of  print. 


58.     The  mineral  production  of  Canada,   1907  and   iy08.     A.inual  rciwrt 
on — by  John  McLeish,  H.A. 

NoTi:. —r//c  foUowinK  pi.r!'  were  sepnmkly  printed  and  issued  in 
advance  of  the  Annual  Report  for  1?'.'~  JiS. 

t31.     Production  of  cement  in  Canada,  1908. 

t42.     Produ-tion  of   iron  and   steel   in   Canada  durinc  the  calendar 
years  1907  and  190.H. 

43.  Production  of  chroinitc  in   Canada  duriiu'  tlir  calendar  years 

1907  and  1908. 

44.  Production  of  asbestos  in   Canada  during   the  calendar  years 

1907  and  1908.  ' 

t45.     Production  of  coal,  coke,  and  peat  in  Canada  during  the  cal- 
endar years  1907  and  1908. 

46.     Production   of   natural   r.-     and   petroleum   in   Canada   during 
the  calendar  years  1        and  1908. 

Chemical  analyses  of  special  economic  imimrtance  made  in  the  labor- 
atories at  the  Department  of  .Mines,  1906-07-08.  Ke|)ort  on — by 
F.  Ci.  Wait,  M.A.  F.C.S.  (With  .\ppendi.\  on  the  commercial 
methods  and  apparatus  for  the  analyses  of  oil-shales — by  11.  A. 
Leyerin,  Ch.K.) 

Schedule  of  charges  for  chemical  analyses  and  ass;iys. 

Mineral  production  of  Canada,  1909.  Preliminary  reixjrt  on— by 
John  .McLeish,  B.A. 

63      Summary  report  of  Mines  Branch,  1909 

67.     Iron  deposits  of  the  Bristol  mine,  Pontiac  county,  Quebec.     Bulletin 
No.  2 — by  Einar  I.indeman,  .M.E.,  and  (jeo.  C.  .Mackenzie,  B.Sc. 

t68.  Recent  adyances  in  the  construction  of  electric  furnaces  for  the  pro- 
duction of  pig  iron,  steel,  and  zinc.  Bulletin  No.  3 — by  Eugene 
Haanel,  Ph.D. 


59. 


t62. 


69.     Chrysotile-asbestos:     its  occurrence,   e.\ploitation,    milling,   and   uses. 
Report  on — by   Fritz   Cirkcl,   M.E.     (Second   edition,   enlarged.) 

t71.  Investigation  of  the  peat  bogs  and  peat  industry  of  Canada,  1909-10; 
to  which  is  appended  Mr.  AH.  Larson's  paper  on  Dr.  .M.  Ekenberg's 
wet-carbonizing  process:  from  Teknisk  Tidskrift,  \o.  12,  Decem- 
ber 26,  1908 — translation  by  Mr.  A.  Anrep,  Jr.;  also  a  transla- 
tion of  Lieut.  Ekelund's  pamphlet  entitled  "A  solution  of  the  peat 
problem,"  1909,  describing  the  Ekelund  process  for  the  manu- 
facture of  peat  powder,  by  Harold  A.  Leyerin,  Ch.E.  Bulletin 
No.  4 — by  A.  Anrep.     (Second  edition,  enlarged.) 

t  Publications  markfcd  thus  t  are  out  of  print. 


iv 

82.     MaRDctic   conrrntr.ition   ejcptriiiicnts.     HuIIctin    No.    5— by   Cen     < 
M.ickuiizic,   ll.Sc. 

8,^.     An  investigation  of  tiic  coaU  of  Canada  with  reference  to  their  economic 
qiiahlics:   ms  conducted  at  McC.ill  Inivcrsitv  under  the  authority 
of    the    Ddiiiini'jn    Covernnient.     Ke|)ort    on— l>v    ]     H     Porter 
i:.M.,  D.Sc,  K.J.  Duriey,  Ma. !■:.,  and  others. 
\  ol.      I — (  oal  washing  am!  coking  tests. 
Vol.     II — Hoiler  and  gas  ()ro(hicer  tests. 
tV'ol.  1 11^ 
ApiMMidix  I 

Coal  washing  tests  and  di.icranis. 
tVol.  I\  — 
.Appendix  II 

Itoiler  tests  .ind  diagrams. 
tVol.  \ - 

.\p|)en(lix  III 

I'rodiK  IT  tests  and  diagrams. 
tVol.  \  I- 
Ai)[M!ndix  I\' 

C  oking  tests. 
.Appendix  \' 
Chemical  tests. 

fXi.  C.ypsiini  <le|«)sits  of  the  .Maritime  provinces  of  Canada— including  the 
.Magdalen  islands,  ketxjrt  on— by  W.  K.  Jennison,  .M.E  (See 
No.  245.) 

88.  The    mineral    production   of   Can.ida,    1909.     Annual   report   on— by 

John  .Mcl.eish,  U..A. 

Note.— The  follmviiis  purls  were  separately  printed  and  issued  in 
advance  of  the  Annual  Report  for  1909. 

t79.     Production  of  iron  and  steel  in  Canada  during  the  calendar 

year  1909. 
t80.     Production  of  coal  and  coke  in  Canada  during  the  calendar 

year  1909. 
85.     Production  of  cement,  lime,  clay  products,  stone,  and  other 

structural  materials  during  the  calendar  year  1909. 

89.  Proceedings  of  conference  on  explosives.     (Fourth  edition). 

90.  r^eprint  of  presidential  address  delivered  before  thj  American   Peat 

Society  at  Ottawa,  July  25,  1910.     liy  Eugene  Haanel,  Ph.D. 

92.  Investigation  of  the  explosives  industry  in  the  Dominion  of  Ca;.  da 
1910.  Report  on— by  Capt.  Arthur  Desbcrough.  (Fourth 
edition). 

t93.     .Molybdenum  ores  of  Canada.     Report  on— by  Professor  T.  I..  VValicer 

100.  The  building  and  ornamental  stones  of  Canada:  Building  and  orna- 
mental  stones  of  Ontario.  Report  on— by  Professor  \V.  A. 
Parks.  Ph.D. 

t  Publications  marked  tlius  t  arc  nuf  of  print. 


tl".!.     SiiMiin.irv  r.porl  iif  \|ii,,.,  Hr.iii.  h,  \')\i<. 

lot.      C-,.taio«m.  nf  ,,„l,|i,  nion,  of  Mi,,,.,  |!,,„,|,,  |„„„   ,,;„.,  ,„  ,„,,,    ,., 
lai,i,i,^',al.|,-,  „l  ,,,„i,„,s.„i,|  li,,,„|  ,„.,,„,  ,.,., 

Itl5.     A„sn,,^  il,„„k   ir„„  l„...rin,   ,listrl,t.     K,.,,orl   „„-l,y   K.    I  i,„l,.„,.„,, 

no.     UVsl,  r„  ,,or.i,,„  „f  T,„|,r„ok  in,,,  „r.-  .Iq,,,,!,,,  .\„„,,|,„li,  ,  ,„„„y    \  s 
Bullet,,,  N„.   ,--|,y  IIdw.IU  l-rc,luMf,  MS  .  '">.->•>. 

111.     Diamo,„l,lrilliMK,,t  i',.i,„  M,.,„,,i„„.,  ()„,       l(„||,.,i„  \„  ,,__|„.  \  ,• 
l.aiir,  I'li.l),  «,ll,  iiii,„(l„rtory  l,y.\.  W .  (  ,.  U  i|,n„,  |'|,.|>. 

"'■  "">:  ,i!:s;f;,::M:"M.K""'""''"""""'  '"•-  "'■'"■"  ■"'-''^- ""«'- 

142.     Si,,„i„.,r\-  report  of  .Mi,ics  lir,i„(l,,  1'}|1 

tl14.     I'ro.hi.tion  of  <-,.n,ont.  lii„u,  rl.iy  pro.liicts  -tone,  ,„„l  other 

ii,.,tiii.,ls  ,n  (  .•,ii.ii|,i,  lyio 
+  11.V     I -ro,!,,,, ion  of  iron  .,n,l  stcd  in  C.in,,,!,,  ,lurin^.  ll,e  r.,lc-n,|,,r 

\o,ir   I'JKI. 
tlI6,     lVo.li,,Mion  of  ,o,,l  an.l  cokf  in  Canada  .lurin^^  the  calendar 

tlI7.     Cencr.i!  su„,„,.iry  of  the  mineral  production  of  f.in.ida  .Inrinir 
tiiu  calend.ir  year  IQIO.  ^ 

145.     .Magnetic  iron  s,,nds  of  Natashkwan,  Sai;iienav  coiintv,  ( i„e       Ueiwt 
on— l,y  (,co.  C.  M.icken/ie,  H.Sc.  -■.'"-•      '^t-|K)rt 

tl50.     The  nii,ieral  produ.tion  of  Cinad.i,   1011.     I'r.-lii„in.,rv  report  on— 
by  John   .Mcl.ei^h,   l!..\. 

151.     Investin.ition  of  the  jK'at  bo«s  ,ind  |)e,it  iiidustrv  of  f.mada    IQKm  1 
Hulktni  .\o.  .S— by  A.  .\„re|). 

154.  Tlie  nlili/.ition  of  peat  for  f„el  for  the  prodncfion  of  power  beii'L'  a 
record  of  e.vper„,ients  conducted  .it  the  Fuel  IV^iinL'  Station 
Ottawa.  11)10-11.     Report  o„-l,y  li.  K.  n.,,,„el,  H.Sc. 

167.     Pyrites  in  Canada:    its  occurrence,  exploit     ion,   dressine  and   uses 
Report  on— by  .\.  W.  (;.  Wilson,  I'h.D. 

170.     The  nickel  industry:    with  special  reference  to  the  S|idl,urv  region 
Ont.     Report  on— by  Professor  .A.  P.  Cole,.  ■-;,  Ph.D.  ' 

t  Publications  marked  thus  t  are  out  of  print. 


184.     MaKnvtitc  occiirrtnces  along  the  Central  Ontario  railw.ty.     Kepoit 
on — by  K.  l.imlvinan,  M.K. 

20t      The  mineral  iinxjiiction  of  Can.iil.i  (luring  the  calvniJar  year   1911. 
Annual  rc()ort  on — by  John  Mcl.eish,   H.A. 

Non;. — The  fulUnving  parts  were  separately  printed  and  issued  in 
advance  of  the  Annual  Report  for  1911. 

181.  Production  of  cement,  lime,  clay  products,  stone,  and  other 
structural  matori.ils  in  Canada  during  the  calcnd.ir  year 
1911.     Hullilin  on -by  John  Mcl.eish,  B.A. 

tl82.     Production  of  iron  a'ld  steel  in  Canada  during  the  calendar 
yea'    1911.     Hullctin  on — by  John  McLeish,  II. .\. 
183.     (icneral  summary  of  the   mineral  production   in  Canada 
during  the  calendar  year   1911.     Bulletin  on — by  John 
.Mcl.eish,   H.A. 

tl99.  Production  of  copper,  ^oV\,  lead,  nickel,  silver,  zinc,  and 
other  metals  of  Canatla,  during  the  calendar  year  1911. 
Ilulletin  on — by  C.  T.  Cartwright,  B.Sc. 

t2(X).  The  production  of  coal  and  coke  Ui  C"anada  during  the  calen- 
dar year  1911.     Bulletin  on— by  John  McLeish,  B.A. 

203.     Building  stones  of  Canada — Vol.  II:    Building  and  orn.miental  stones 
of  the  Maritime  Provinces.     Kc[K)rt  on — by  \V.  A.  Parks,  Ph.D. 

209.     The  copper  smelting  industry  of  Canada.     Report  on — by  A.  \V.  G, 
Wilson,  Ph.D. 

216.     Mineral    production   of   Canada,    1912.     Preliminary   report   on — by 
John  .Mcl.eish,  B.A. 

222.     Lodemining  in  Yukon:   an  investigation  of  the  ijuartz  deposits  of  the 
Klondike  division.     Report  on— by  T.  A.  MacI.ean,  B.Sc. 

224.     Summary  report  of  the  Mines  Branch,  1912. 

227.     Sections  of  the  Sydney  coal  fields — by  J.  G.  S.  Hudson,  M.E. 

t229.     Summary  repon  of  the  petroleum  and  natural  gas  resources  of  Canada, 
1912— by  F.  (;.  Clapp,  A..M.     (See  No.  224). 

230.     Econon.ic  minerals  an<l  mining  industries  of  Canada. 

245.     Gypsum   in   Can.ida;    its  occurrence,   exploitation,   and   technology. 
Report  on— by  L.  H.  Cole,  B.Sc. 

254.     Calabogie  iron-bearing  district.     Report  on — by  V..  Lindeman,  M.K 

259.     Preparation  of  metallic  cobalt  by  reduction  of  the  oxide.     Report  on — 
by  H.  T.  Kalmus,  B.Sc.,  Ph.D. 

t  Publications  marked  thus  t  are  out  of  print. 


ib2.  Ihe  mimr.il  prDilm  turn  of  i.ai.nli  during  tin-  ..ilrrnl.ir  yc.ir  l'>IJ. 
Amui.il  n  |)ort  on— liy  Jnliti  NU  I  <i-li,  It, A. 

Ni'll  .—  ///.' /.'//fin (Hi;  t'l'l^  ;•<■'<■  Mi'tr.tlrlv  prinlnl   ,inil  isiufj  i.i 
•iJi:iiiii-  III  ///(■  Aiiniiii!  Hfporl  jiir  luij. 

J.?H.     ( iiritr.il  Miiiim.irv  u(  the  niimr.il   prmliK  lion  of    »  .iii.id.i 

■  lurin«  tile  iilind.ir  vi-.ir   1';|J      lliillrini  on  -l,v    lot  i 

M.I  .ish,   II  .', 
t2*7.      I'roijiii  lion  of  iron   iiid  >tii|  in  (  .in.i.j.i  .liirinn  lln- .  .ili-iular 

v.ir  l'»l.'.      Hull.iin  on-liv  John  Md,  isli.  |i.\. 
♦  J.SO.     I'ro.liii  tioii  of  io|i|«r,  uojil,  U.kI,  nii  kil,  mKit,  /i:ic,  .mil 

oiliir  Mill, lis  ol  (  .in. id. I,  during  llii- i.dnid.ir  ju.ir  l'M2 — 

liy  (  .    r.  (  .irlwri^lii,  li  S.-. 
2S'.     rroduclion  of  unit  nl,  lime,  cl.iy  prodiut.i,  .slonf,  and  other 

Mlrmtnr.d     ni.iliri.il-.    diiriin;    the    r.di.'nd.ir    ye.ir     1912. 

KifKiri  on  -!>v  jolm  .Mrl.ii^li,  lt..\. 
il^X.     I'rodiM  lion  of  ii>,il  .md  coki'  in  (  .in.id.i,  dtiriiin  tin-  i.dendjr 

yr.ir    I')l2.      itiill.iin    on -liy    jolin    .\I.  I.<i,li,    H.A. 

206.  InvestiKation  of  the  im-.u  I«)^;»  .ind  |«m1  inilu>lr\  of  Can.id.i,  I'^ll  and 
1'>I2.     lUiIlftin  .No.  y— liy  A.  .\nrip 

279.  HiiildiiiK  .ind  orn.inu-nt.d  sloius  of  C.in.id.i  -\ol  III:  Itnihlinij  and 
orii.iincntal  slono  of  Oiii'Im(  .  KiiKirt  on — liv  W.  .\.  I'.irks. 
I'h.I). 

2.S1.  The  bituminous  •..mils  of  .Norihtrn  .MIhti.i.  UiiKjrt  on  — liy  S.  C. 
Klls,  .\i.i;. 

283.  Mineral  production  of  (  .in.nl.i,  lOl.i.  rreliniinary  rtijort  on — by 
John  .M.I.iish,  U.A. 

285.     Summ.iry  riporl  of  I  he  Mitws  Hr.inch,  191  V 

291.      The  pelrolnim  .md  n.iliir:d  k-is  risoun  is  of  L'.inad.i.      I<e|x)rt  on — by 
(■'.  I  •.  Cl.ipp,  .\..M.,  .ind  otliers: — 
\ol.     I — lei  hnolov;y  .ind  evploit.ition. 

Vol.  II  — (Xeurrenie  of  |Hlroleuni  ,inil  n.itural  >;  is  in  t'anada. 
.\lso  separates  of  \ol,  II,  .is  follows:  — 
i'.irt  I,  l-'asurn  C.inad.i. 
r.irt  2,  W-stern  Can.ida. 

299.  I'cat.  liKuile,  .ind  coal:  their  value  as  fuels  for  the  pro<hi(  tion  of  gas 
and  |)ower  in  the  bv-prodiict  re'overy  proiliicer.  l<e|iort  on — by 
li.  r.  Il.ianel,  li.Sc. 

30J.  .M(X)se  -Mount. lin  iron-lie.irinK  district.  Keport  on — li\  I".  I.indenian, 
M.K. 


30b.     The  non-merallic  niiner.ils  used  in  llie  ( "in.idi.in  manui.icturinn  indus- 
tries.     Ke|wrt   on — by   llowells   I'ri'chettc,    .M.Sc. 

309.     The  physical   properties  of  colialt,   I'art    II.     Ke|Kirt  on — by   H.  T. 
Kalmus,  B.Sc,  Ph.D. 

t  Publications  markcl  thus  *  arc  out  of  print. 


i 


uo. 


Ml. 
MS. 

.in. 
iii. 

HH. 

U4. 

-W6. 
351. 

3.S4. 


Thr  iiiincr.il   priHliu  tinn  ■>(  (  .im,hI,i   iliiriiiK  tlu'  i.iloiul.ir  ytar   191.1. 
.Aniiii.il  ri|Hirt  on  -liy  Jolin  Mt  I  >ish,  II. A. 

NiiTK. —  The  fnlliruing  fxirts  urr-  sep.^nilfly  prinltd  and  iwufd  m 
iidvitme  nf  the  AhhuiU  Rf port  for  IV li 

.M5.      Thr  |iriMliit'tioli  of  iron  .iml  uti'cl  diiritiK  thr  cilciiil.ir  si-.ir 

I'M.f      lliillitin  on     hy  John  .\|(l..i,h.  II. ,\. 
t-U'i,      The  |irc«lii.  lion  of  io.il  .uul  mkc  liiirinj;  the  <  .ihnd.ir  yc.ir 

l'»H.     llullttin  on  -  l.v  John  Mi  l.i-i»h,  11  .\. 
.317,      I  hi'  proijiii  lion  of  (o|i|Kr,  nolil,  li-.iil,  nii  kcl,  silver,  zini-, 

.mil  othir  init.iN,  iliirin«  the  i-.ilinil.ir  vi'.ir  l'>13.      Itiilli:- 

tin  on      by  (',    1.  (  .irtwrinht,   ll.Sr. 
.Ms.      riu'  |iroiliiiiiiin  of  ciinint,  hinr,  i  l,iv  proilml'*,  .iiwl  other 

striiitiir.il  in.itiri.ils,  iliiring  iht- 1  .ilrnil.ir  yi.ir  l'M3.    Ilul- 

li'lin  ori-liy  John   Mrl.i'isji,   II, ,\. 
31'*      <irnrr.il   siimiii.irv  of   thr    mini'r.il   proiliirtion   of   C.in.iila 

■  luring   ihr  r.iliiiil.ir  >iMr    1913.      Hiilli-tiii   on  -liy  John 

Mil.iisli,   H  .\ 

l-.ioniii  .1,     niinrr.ils    .mil    mining    iniliistrii!i    of    (an.iihi.     i  Kevincd 
I'.iliiioni. 

Ihc  proilui  ts  .iiiil  li\  priiiliu  ti*  of  umI.     Kc|M)rt  on— by  l-.il^iar  St.ma- 
tU-li|,  .M.S  .,  .uiil  l\  K.  Carter,  B.Sc.,  Dr.  In^. 

Thr  -..ill  imliisiry  of  Cin.iila.     Rt'iMjrt  on— by  I..  II.  CoIi',  II. S-. 

I  111'  invcstiKalion  of  >i\  s;imjilfs  of  .Mbtrt.i  lignites.      Report  on— by 
II.  I'.  Il.i.mil,  II. N..,  anil  John  lllizaril,  II. St. 

Till'  niinrr.il  proiliirtion  of  C.inail.i,    1911.      I'reliniinarv  rriKirt  on — 
by  John   Mil.iish,  H..\. 

lUectro-iil.itiiiK    with   i:o,  .ilt     I'l.l    its   .illms.      KriKirt    on     bv    II.     T 
Kalniiis,   II.Si-.,  I'h.I). 

Notes  on  clay  ileim.sits  nc.ir  Mc.Mnrr.iv,  .Mbi'rt.i.     Hiilletin  .\o.  1(1 — 
by  S.  C.  Klls,  H,.\.,  B.Si-. 

Coals  of  Canaila:    Vol.   \'ll.     WV.ithiring  of  roal,     Ktiiort  on— by 
J.  II.  I'ort.-r,  i;.M.,  I'h.I),,  D.Sf. 

IClcctro-thcrmii-  smelting'  of    iron    ores    in    Sweden.     Re|)ort    on — by 
Alfred  St.mslield,  D.  S-.,  .\.R.S..M.,  I'.R.S.C. 

Siimin.iry  re|)ort  of  the  .Mines  Hr.iiuh  for  1914. 

Investix.ition  of  the  pe.it  boj;s  and  the  |Kat  industry  of  (.anada,  191.i- 
1914.      Hullelin  .So.  11— by  .\.  .\nrep. 

Tile   Miner.il  production  of  Can,  la  during  the  calendar  \ear   1914. 
.\nnual  Re|)ort  on — by  John  .\i  l.eish,  H..A. 

.N'oTi:. — The  foUmving  parts  were  separately  printed  and  issued 
in  advance  of  the  Annual  Report  for  1914. 

348.     Production  of  coal  and  coke  in  Canada  during  the  calendar 
year,   1914.      liulletin  on— by  J.  .Mcl.eish,  H..\. 


U'>.  I'rK.l  111  linn  iif  irun  .iml  ■.tn  I  in  t  inwli  liinim  ilir  i  .ilriid.ir 
jf.ir,  \')H.     Itulliliii  mi-hv  J.  M.l.i.h,  I!. A. 

^S^)  I'mtliictinii  of  riipiKT.  K"l'l.  I"  ■"!•  "h  bl,  -.iImt,  line,  ami 
Dtlirr  tint. ill,  (liiritik;  til"'  i  .ili'iiil  ir  \r.rr,  1'<I  I.  Iliilklin 
..II— l,y  J.   M.  I  ii-li,  II  A. 


Mi. 


' 'ir  |inHliiclion  i)f  ifintiit,  liiiii',  i  l.i\    |iriiiliii  It,  sii.iic  .mil 
iillur  »lriii  I  'r.il  iii.itiri.il-,  iliiriiik;  tin  ( .lU  mlir  \i'.ir  l''l  i. 


HulUtiiion      hy  John  .\l.  1  i  isti,  II. A. 


.<SS.      IMv^•^lil;.llillll  nf  .1  ri|H)rt<i|  iIimovitv  (iI  phii^|ili.iic   it   It. mil,  .Mln'rt.i 
Uiilliiin  .\o.  IJ   -l.y  II.  S.  (If  Sihmiil.  M.I..,  I'M  v 

401.      I  it(|-i|i,ir  ill  <  .111. ill, 1.      l<(|M)rt  on  -liy  II    >.  tir  S  Imiiil,   Ml.. 

4IXi.  l)fs*ri(>tion  ol  iIh-  l.iUir.ilorii- oI  ilir  Mines  Itr.iiirli  of  the  I  )r|i.irtiiitnt 
of  .Mini-,  I'M'i.      lliilliliii  .\o.   l.i. 

4(»J*.  .Miiirr.il  proilui  lion  of  C  .iii,i(i,i,  IVl.S.  rriliniinary  ri|K)rt  on —by 
John  .Mr!  ,  i,li,  IS. A. 

411.  Cobalt  allovs  vvith  iioii-corrnsivi'  iiroixTllis.  Ki'port  on  bv  II.  T. 
Kalmin;  U.S..,  I'liD. 

■^l^.      .M.iKncli.'  pro|i.rliis  .if  ..ili.ilt  .inil  of  If;(  o.      Ufjiort   on— by   II.    I 
K.ilniii»,   ll.S,,.   I'h.l). 

The  Piiiiioii  nf  Miner,U  Keiotirtu  'iiid  S'.iUi:tti(i  lui'.  pri  pared 
the  foUoivine,  li--li  of  mine,  snicllcr,  iind  ijiiarry  nperntiirs:  MtUU 
mines  and  .smellers,  denertil  list  of  mines  le.ytept  loal  mid  metal 
mines),  dial  mines,  .Sinne  i/iiarry  uperalars,  Manidai  hirers  af  day 
prudiids  and  nf  ,emenl,  .Mnnuftnturers  nf  lime,  and  (Ipernlnrs  of 
sand  and  t^miel  di posits.  Copies  of  the  lists  may  he  obtained  on 
appliiation. 

IN  THI-,  I'KRSS 

388.  riie  biiililiiii;  ami  orn.iiiient.il  stones  of  Cinaila — Vol.  1\':  buil.ling 
un.l  orn.iineiil.il  stones  of  tin;  western  provin.es.  l<c|K)rt  on — 
by  W.  .\.  Parks  IMi.l). 

iV).  I'riMhiction  of  iron  an.l  ste.:l  in  Cina.l.i  .lurini;  the  I'.iliiiil.ir  ve.ir.  l')l.S. 
Hnll.lin  on   -by  J.  .Mrl.ei-,h,  II. A. 

420.  I'ro.liietion  of  loal  .Mil  .-oke  in  C.m.nl.i  iliiriiii;  the  t  .lUntJar  year.  l'M5, 

Bulletin  on     by  J.  Mcl..i-.li,  M..\. 

421.  Siiniiii.iry  r.p.irt  nl  tin-  Miiii-^  I'.r.inrli  for  I'M.S. 


l:  lAMI«WMI^Mv«».l«liLlT&:.  %^km^ 


FREXCII  TRA.WSLA  7  /O.Y.S 

''7t.      (26a)      Rapiwrt  annuel  sur  Ics  Industrie     rimra.i: 
I'annee  1905. 


.1  (" 


'Till,  pour 


t4.  Rapport  de  la  Commission  nominee  po.  <•'  .liier  !is  dve;  proredes 
electro-tliermiques  pour  la  reductio'  !< »  mim-ils  di  fur  et  la 
fabrication  de  I'acier  employes  en  l.^.,  .]  .  ■'  i  ugi  ne  llaanel, 
I'h.D.    (Krench  ICditionJ,  1905. 

26a.  The  mineral  production  of  Canada,  1906.  Annual  report  on — by 
John  Mcl.eish,  1!..\. 

t28a.  Summary  report  of  Mines  Branch,  1908. 

56.  Bituminous  or  oil-shales  of  New  Brunswick  and  Nova  Scotia;  also  on 
the  oil-shale  industry  of  Scotland.  Report  on— by  R.  VV.  Ells, 
l.L.D. 

81.  Chrysotile-asbestos,  its  occurrence,  cxploitatio':  milling,  and  uses 
Report  on — by  Kritz  Cirkel,  .M.E. 

100a.  The  building  and  ornamental  stones  of  Canada:  Building  and  orna- 
mental stones  of  Ontario.     Report  on — by  \V.  A.  Parks,  Ph.D. 

149.  .Magnetic  iron  san<ls  of  Natashkwan,  Mgueuay  county,  Que.  Report 
on — by  C.eo.  C.   .Mackenzie,  B.Sc. 

155.  The  utilization  of  (leat  fuel  for  the  production  of  power,  being  a  record 
of  experiments  conducted  at  the  Fuel  Testing  Station,  Ottawa, 
1910-11.     Report  on— by  B.  I".  Haanel,  B.Sc. 

tl56.     The  tungsten  ores  of  Canada.     Report  on —       T.  I..  Walker,  Ph.U. 

169.  Pyrites  in  Canada:  its  occurrences,  exploitation,  dressing,  and  uses.. 
Rr[)ort  on— oy  A.  \V.  <j.  Wilson,  Ph.U. 

179.  The  nickel  industry:  with  speci.il  reference  to  the  Sudbury  region,  Ont. 

Report  on— by  Professor  A.  P.  Coleman,  Ph.D. 

180.  Investigation  of  the  peat  bogs,  and  peat  industry  of  Canada,  1910-11. 

Bulletin  No.  8 — by  A.  Anrep. 

195.  Magnetite  occurrences  along  the  Central  Ontario  railway.  Report  on 
— by  E.  Lindeman,  M.K. 

tl96.  Investigation  of  the  peat  bogs  and  peat  industry  of  Canada,  1909-10, 
to  which  is  appended  Mr.  Alf.  Larson's  pa[)er  on  Dr.  .M.  Eken- 
burg's  wet-carbonizing  process:  from  Teknisk  Tidskrift,  No.  12, 
December  26,  1908 — translation  by  Mr.  A.  Anrep;  also  a  trans- 
lation of  Lieut.  Ekclund's  pamphlet  entitled  "A  solution  of  the 
peat  problem,"  1909,  describing  (he  ICkclund  process  for  the  manu- 
facture of  |)eat  powder,  by  Harold  A.  Leverin,  Ch.E.  Bulletin 
No.  4 — by  A.  Anrep.     (Second  Edition,  enlarged.) 

197.     Molybdenum  ores  of  Canada.     Report  on — by  T.  L.  Walker,  Ph.D 

t  Publication.^  marked  thus  t  art*  out  of  iiriiit. 


tl98.  I'cat  and  lii;nitL'.  tlicir  m.muf.ictiire  .ind  ^ls^•^>  in  l'.urii|)f.  Kepcrt  on — 
hy  ICrik   N\stroni,  M.i;.,   1<)().S. 

202.  liraphite:  is  pro(icrties,  occurrcnri-i,  rchniiii;,  ami  iisrs.  l<t[v)rt  on — 
!)>■  Frii/  Cirkel,  M.E.,  1907, 

204.  lUiiUlinj;  -.(oiu's  of  (.' inada — \ol.  II:  Unildini;  and  ornaincntal  sloni's 
of  the  Maritime  Provinces.      KeiMirt  on — liy  W.  A.  I'arks,  I'li.ji 

219.     Austin    Hrook    iron-bearing   district.     Report    on— hy    I,.    lindetnan. 

223.  l.ode  .\Iinini;  in  the  Vnkon:  an  investigation  of  quartz  deposits  in 
the    Klondike   division.      Rcix>n   on — by    l.   A.    .Maclean,    li.Sc. 

224a.   Mines  Urani  li  Summary  report  for  1912. 

t226.     Chrome  iron  ore  de|)Osits  of  the  I'.astern  Townships.     .\IonoKra[>l!  on — 
by    l-'ritz    Cirkel,    .M.E.      iSiipplement.iry    section;     ICxpi     iiients 
with    chromite   at    .Met. ill    rniv(r>itv— bv    I.    H.    I'ortc        i;  M 
D.Sc.).  ... 

231.     ICconomir  minerals  ,uid  mining  inclustries  of  Canada. 

233.  Ciyjisum  (le[X)sits  of  the  Maritime  Provinces  of  Canada — inclndint;  the 
.Magdalen  islands.     Report  on — by  \\  .  I".  Jennison,   M.IC. 

246.  Ciy[isnin  in  C.inau.i:  its  occurrence,  exploitation,  and  technology-. 
Rc|)ort  on — by  L.  II.  Cole,  H.Sc. 

260.  The  preparation  of  met.illic  cobalt  bv  reduction  of  the  oxide.  Report 
on— by  II.  T.  Kalmus,  B.Sc,  I'li.D. 

263.  Recent  .idvances  in  the  construction  of  electric  furnaces  for  the  |)ro- 
duction  of  pip;  iron,  steel,  and  zinc.  Bulletin  .No.  3 — b\'  ICueenc 
llaanel,  Ph.D. 

t264.  Mica;  its  oicurrence,  exploitation,  and  uses.  Report  on — bv  llueh 
S.  de  Schmid,  M.E. 

265.  .Annual  mineral  production  of  dnada,  191 1.  Report  on — bv  John 
McLcish,  B.A. 

280.  The  building  an!  ornamental  stones  of  Canada,  \'ol.  Ill;  Province 
of  Ouebec.      Report  on — by  Professor  W.  .\.  P.irks,  Ph. P. 

2S6.     Summary  Re(X)rt  of  .Mi  les  Branch,  1913. 

287.  Production  of  iron  and  steel  in  Canada  durinj^  the  calendar  year  1912. 

Bulletin  on— by  John  McEeish,  B.A. 

288.  Production  of  co.d  and  coke  in  Caiiad.i,  during;  the  calendar  year  1912. 

Bulletin  on   -by  John  .Mcl.eish,  B..\. 


t  Tublications  markt'd  t  litis  t  arc  out  of  pritlt. 


28".  Proclurtion  of  cement,  lime,  clay  products,  stone,  and  other  structural 
materials  during  the  calendar  year  1912.  Uullctin  on — by  John 
McLeish,  B.A. 

290.  Production  of  copper,  gold,  lead,  nickel,  silver,  zinc,  and  other  metals 
of  Canada  during  the  calendar  year  1912.  Uullctin  on — by  C.  T. 
Cartwright,  B.Sc. 

307.  Cataologuc  of  French  publications  of  the  Mines  Branch  and  of  the 

Geological  Survey,  up  to  July,  1914. 

308.  An  investigation  of  the  coals  of  Canada  with  reference  to  their  econornic 

qualities:  as  conducted  at  McGill  University  under  the  authority 
of   the    Dominion   Government.     Report   on — by   J.    B.    Porter, 
E.M.,  D.Sc,  K.  J.  Durley,  Ma.K  ,  and  others. 
Vol.      I — Coal  washing  and  coking  tests. 
\'ol.    II — Boiler  and  gas  producer  tests. 
Vol.  Ill- 
Appendix  I 

Coal  washing  tests  and  diagrams. 
\'ol.  IV— 
Appendix  II 

Boiler  tests  and  diagrams. 

314.     Iron  ore  deposits,  Bristol  mine,  Pontiac  county,  Quebec,  Report  on — 
by  E.  Lindenian,  .M.E. 

321.     Annual    mineral    production   of   Canada,   during   the   calendar   year 
1913.     Report  on— by  J.  McLeish,  B.A. 


IN    THE 


292.     The  petroleum  and  natural  gas  res  .."  Canada.     Report  on— by 

E.  G.  Clapp,  .\.M.,  and  others 

Vol.  I. — Technology  and  exploitation. 

306.     The    non-metallic    minerals    used    in    the    Canadian    manufactjring 
industries  Report  on — by  Howells  Frechette,  M.Sc. 

310.     The  phvsical  properties  of  the  metal  cobalt,  Part  II.     Report  on— by 
H.  T.  Kalmus,  B.Sc,  Ph.D. 


w'^^ji^m^mm^^'M. 


MM 

MAI'S 

1(j.  MaRnctometric  survc\-,  verticil  intrnsity:  ( '.il."!!;)!;!'!-  mint,  liai;(jt 
township,  Renfrew  cDunty,  Oiit.irii) — liy  1%.  Nv^troni,  l')()4. 
Scale  6(1  feet  to  1  inch.  Siininiarv  rejxjrt  19(15.  iSec  .Ma|)  No, 
249.) 

fl.V  .M,i^;nctonietric  survey  of  tlie  Helnioiit  iroTi  mine-.  Belmont  township, 
I'eterlioronHh  rounty,  Ontario — by  H.  I',  jla.mcl,  19(1.5.  Se.i'e 
60  feet  to  1  inch.     Summary  report,   I9()().       See  Map  No.  l.'<6). 

tl4.  .M.innotometric  survey  of  the  Wilbur  mine,  l.av.i  i  township,  Lanark 
(ou'ity,  Ontario— Ijv  H.  K.  llaanel,  1905.  Scale  60  feet  to  1  inch. 
Snnniiary  report,   1906. 

t.*.^.  .Maijnetometric  survey,  vertical  intensit\':  Kit  1,  coni  e-sion  \'I,  Mayo 
township,  Hastings  lountv,  Ontario — bv  Ilouells  l-'nchettc,  19()9. 
Scale  60  feet  to  1  inch.       See  .Majis  Nos.  191  .iml  191.\. 

t.U.  M.i^Mietometric  survey,  verti  al  intensity:  lots  2  and  ^,  concession 
\'I,  Mayo  township,  Hastings  countv,  Ontario — bv  Ilowells 
Frechette,  1909.  Scale  60  feet  to  1  inch.  (See  .M.ips  Nos.  191 
and  191  A.  1 

t.?5.  MaKUetometric  survey,  xi-rlicl  iiitensit\-:  lots  Id,  11,  and  12  con- 
cession IX,  and  lots  11  and  12,  concession  \'III,  .M,i\o  Knvnship, 
Hastings  count\-.  Ont.irio— bv  Ilowells  Frechette,  1909.  Scale 
60  feet  to  1  inch.      iSee  .Maps  .Nos.  191  and  iyi.\.) 

',^6.  Sur\ey  of  Mer  lileue  pe.it  boi;,  ("■loucester  tounsliip,  Carleton  countv, 
anil  (."umberland  township,  Russell  coinity,  Ont.irio — by  l>ik 
Nystroni,  iind  .\.  .\nrep.     i.\cci.iinp.in\in^'  report  .No.  M).) 

*37.  Surve\  of  .\lfred  peat  bot;.  .Alfred  .md  ( '.ileduni.i  townshifis,  I'rescott 
county,  Ontario — b\-  V'.uk  N\-trom  and  .\.  .\nrep.  (.\ccom- 
paying  report  .No.  .50.  i 

•3t-.     Survey  of  Welland  pe.\t  Ikii;,  Wainlleet  .ind  HuTnber^.tone  townships, 
Welland  count\-,  Ontario— by  Hrik  Nystroni  and  A.  Anrep. 
(.\cconipanyini,'  report  No.  M).) 

•39.  Survey  of  Neuington  pe.it  bog,  Osii.ibruck,  Roxborough,  and  Cornwall 
townships,  Stormont  <-ount\-,  Ont.irio — by  Erik  .Nystroni  and  A. 
.\nrep.      I  .\ccnm|),inying   repnrl    No.    30.) 

*40.  Survey  of  Perth  pe.it  bot;,  Dnimniond  township,  I.an.irk  county. 
tJntario — by  Krik  Nystroni  and  .\.  Anre[).  (.\ccoi.ip,'.nying 
report  No.  30.) 

t41.  Survey  of  Victoria  Road  [leat  bog,  Hexley  and  Carden  townships, 
\  ictoria  county,  Ontario— Erik  Nystroni  and  A.  Anrep.  (Ac- 
companying report  No.  30). 

*48.  .Magnetonietric  survey  of  Iron  Crown  claim  at  .Nimpkish  (Kl.i.mch) 
river.  Wmcouver  isl.ind,  li.C.^by  K.  Lindein.m.  Scale  6i>  feet 
to  1  inch,     {.\cconipanying  report  .No.  47). 

Xote. —  1.      Mai*s  iiiarkcfl  tliil«  *  are  to  be  f'>Lliifi  only  in  report?. 

2.     Maps  marked  tliust  liave  l)een  printe<l  inaepeii'lently  of  reports,  hence  Cln 
be  procured  separately  by  applicants. 


XIV 

•49  Macnetometric  survey  of  Western  Steel  Iron  claim,  at  Sechart, 
\ancouver  island,  H.C.— By  I-;.  Lindeman.  Scale  60  feet  to  1  inch, 
(AiTompanying  report  No.  47.) 

•53  Iron  ore  occurrences,  Ottawa  and  Pontiac  counties,  Quebec,  1908— by 
J.  White  and  Fritz  Cirkel.     (.Accompanying  report  No.  23.) 


*54. 


Iron   ore  occurrences,   Argcnteuil   county,   Quebec,    1908— by   Fritr 
Cirkel.     (.Accompanying  report  No.  23.)     Out  of  print. 

t57.  The  productive  chrome  iron  ore  district  of  Quebec— by  Fritz  Cirkel. 
(.Accompanying  report  No.  29.) 

+60  .MaRnctomctric  survey  of  the  Bristol  mine,  I'ontiac  county,  Quebec- 
by  K.  Lindeman.  Scale  200  feet  to  1  inch.  (.Accompanymg 
report  No.  67.) 

+61      Topographical  map  of  Bristol  mine,  I'ontiac  county,  Quebec- by  E. 

Lindeman.     Scale    200   feet   to    1    inch.     (.Accompanymg   report 

No.  67.) 
t64.     Index  map  of   Nova  Scotia:  Gypsum— by  W.  F.  Jennison.  1  (Ac^om- 

t      nr   I-    T       •  [  panying 
t65.     Index  map  of  New  Brunswick:   Gypsum— by  W.  I-.  Jcnm-^    report 

son.  ,     ,„  r^   T       ■  No.  84). 

t66.     Map  of  .Magdalen  islands:  Gypsum— by  \\.  F.  Jennison..  .  .J 

+70.  Magnetomctric  survey  of  Northeast  Arm  iron  range,  Lake  Timagami, 
Nipissing  district,  Ontario— by  E.  Lindeman.  .-^cale  200  feet  to  1 
inch.     (.Accompanying  report  No.  63.) 

t72.     Brunner  peat  bog,  Ontario— by  A.  Anrep. 

t73.     Komoka  peat  bog,  Ontario—         " 

t74.     Brockville  peat  bog,  Ontario—      " 

t75.     Rondeau  [)eat  bog,  Ontario—        " 

t76.     .Alfred  peat  bog,  Ontario—  " 

Alfred  peat  bog,  Ontario,  main  ditch  profile— by  A.  Anrep. 


(Accom- 
panying 
report 
No.  71.) 


(Out  of 
print.) 


t77. 
t78. 

+94. 

t95. 


Map  of  asbestos  region,  Province  of  Quebec,  1910— by  Fritz  Cirkel. 
Scale  1  mile  to  1  inch.     (Accompanying  report  No.  69.) 

Map  showing  Cobalt,  (^owganda.  Shiningtree,  and  Porcupine  districts 
—by  L.  IL  Cole.     (.Accompanying  Summary-  report,  1910.) 

General  map  of  Canada,  showing  coal  fields.     (.Accompanying  report 
No.  83— by  Dr.  J.  B.  Porter.) 

+96      General  map  of  coal  fields  of  Nova  Scotia  and  New  Brunswick.     (Ac- 
companying report  No.  83— by  Dr.  J.  B.  Porter.) 

+97.     General    map   showing   coal    fields   in    Alberta,    Saskatchewan,    and 
Manitoba.     (Accompanying  report  No.  83— by  Ur.  J.  B.  Porter.) 

M«t«  —\      Mans  marked  thus  *  are  to  be  found  only  in  reports. 

2.     mISs  markid  thus  t  have  been  printed  independently  of  reports,  hence  can 
be  procured  separately  by  applicants. 


tQ8.  (iencral  map  of  coal  liolds  in  Itritisli  Columliia.  ArKHniiaiivini;  rL[K)rt 
No.  H,<— by  Dr.  J.  !!.  I'orter.j 

t99.  General  map  of  coal  field  in  Yukon  Tcrritorv.  Acronip.ir.vini;  rc;)ort 
No.  .S.5— i)y  Dr.  J.  U.  I'orter.) 

tl()6.  CiColoKical  map  of  .\u>tin  Hrook  iron-hearini;  district,  liatliiirst  town- 
ship, Gloucester  coimty,  .N.li.^liy  K.  I.iiideman  Sale  KK)  feet 
to  1  inch,     (.\cconip.in\ing  rc|)ort  ;>o.  105.) 

flOT.  MaKnetomctric  survey,  vertical  intensity:  .\ustin  Hrook  iron-hearing 
district — liy  K.  I.imleman.  Scale  40(1  feet  to  1  inch,  (.\ccom- 
panyinK  report  .No.   lO.S.! 

tl08.  Index  map  showinK  iron-hearinK  area  at  Austin  lirook  -bv  1"..  I.inde- 
man.      (.Accompanying;  report  No.  105. ^ 

•112.  Sketch  pl.m  showiuR  Reolo^y  of  I'oint  Mamainse,  Ont.— by  Professor 
\.  C.  l.ane.  Sale  4,000  feet  to  1  inch.  (.Xccompanvin^j  rejOTrt 
No.  HI.  I 

tlUV  Holland  peat  bon  Ontario— 1)V  .\.  .Vnrep.  '.\ccompanvin«  report 
No.  151.) 

•119-137.  Mica;  township  mai)s,  Ontario  and  Ijuebec — by  Hugh  S.  de 
Schmid.      (.Accompanyinj;  report   .No.  IIS.) 

tl38.  Mica:  showing  location  of  principal  mines  and  occurrences  -".  the 
Ouebec  mica  area — by  HukIi  S.  de  Schniid.     Scale,* -95  n  to 

1  inch.     (.Accompanying  report   No.   118.) 

tl39.  Mita:  showing  location  of  principal  mines  and  occurrences  in  im. 
Ontario  mica  area — by  Hugh  S.  de  Schmid.  Scale  3-95  miles  to 
1  inch,     (.'.ccompinying  report  No.  118.! 

tl40.  Mica;  showing  distribution  of  the  principal  niic.i  occurrences  in  the 
Dominion  of  Canada— by  Hugh  S.  de  Schmid.  Scale  3-95  miles 
to  1  inch.     (.Accompanying  report  .No.  US.) 

tUl.  Torbrook  iron-bearing  district  .\nnapolis  county,  N.S.— by  IlowelU 
Frechette.  Scale  400  feet  to  1  inch.  (.Accompanving  rejxirt 
No.  110.) 

146.  Distribution  of  iron  ore  sands  of  the  iron  ore  deposits  on  the  north 
shore  of  tiie  River  and  Gulf  of  St.  Lawrence,  (  anada — by  Ceo.  C. 
Mackenzie.  Scale  100  miles  to  1  inch.  i.Xccompanying  report 
No.  145.) 

tl47.  Magnetic  iron  sand  deposits  in  relation  to  Natashkwan  rbour  and 
Great  Natashkwan  river,  Que.  (Index  Map) — bv  <  \  C.  .Mac- 
kenzie Scale  40  chains  to  1  inch.  ..\ccompanvif ,  report  No. 
145.) 

tl48.     Natashkwan  magnetic  iron  sand  deposits,  Saguei.ay  county,  Que.— 
by  Geo.   C.   .Mackenzie.     Scale   1,000  feet   to   1   inch.     (Accom- 
panving report  No.  145.) 
Note— I.     M'aps  ii.ark«l  thus  •  ate  tn  be  fi-md  only  ill  reports. 

2.     .Maps  marlic.l  thus  t  have  been  printed  in(lei»-mlently  o(  reiiorts.  hence  can 
be  procured  separately  by  appli.anti. 


(Acco'n- 
panying 
report 
No. 
151.) 


1152.     Map   showing   tint   location   ol    |x.Mt   lio^s   investinatcil   in 
Ontario— l)y  A.  Anrcp.     iSce  Map  .No.  ,VS4.) 

tl5,?.     Map  showing  the  location  of  [K'at  bogs,  as  invcstiKntci!  in 
.Manitoba — by  A.  .Anrep. 

tlS7.  Lacdu  Bonnet  peat  Img,  M.initol).i — by  .\.  .\nrep. 

tl58.  Transmission  peat  bog,  Manitoba—  "  " 

tl59.  Corduroy  peat  bog,  Manitoba —  "  " 

tl60.  lioggy  Creeli  peat  bog,  Manitoba —  "  " 

tl61.  Rice  Lake  peat  bog,  Manitoba —  "  " 

tl62.  Mud  Lake  peat  lujg,  M.mitoba—  "  " 

tl63.  Litter  peat  bog,  Nlanitol)a—  "  * 

tl6L  Julius  peat  litter  bog,  .Manitoba —  "  "    ' 

tl6.>.  Kort  I'r.mccs  peat  bog,  Ontario—  "  " 

•166.  Magnctoinetri,;  map  of  No.  ,?  mine,  lot  7,  concessions  \'  and  \T, 
.McKim  township,  Sudbury  district,  Ont. — l)y  I-".  I.indcman. 
(.Accompanying  Sununary  report,  1"M1.) 

tl6S.  Map  showing  psrites  mines  and  prospects  in  Kastern  Canada,  and 
their  relation  t(j  the  Inited  St.itcs  market — by  A.  W.  C..  Wilson. 
Scale   12.S   miles  lo   1    inch.      (.Accompanying  report   No.    167.) 

tl71.  (ieological  map  of  Sudbury  nickel  region,  Ont. — by  Prof.  .A,  P.  Cole- 
man.    Scale  1   mile  to  1  inch.       (.Accompanying  report  No.  170.) 

tl72.     (Icological  map  of  X'iitori.i  nu'ne— by  I'rof.  .A.  P.  Coleman.^   (.Accom- 

j   panying 

"  Crean  Hill  mine— by  Prof.  .A.  P.  Coleman  '■    report 

!       No. 

"  Creighton  mine — by  Prof.  A.  P.  Toletnan  J       170.) 


tl73. 
tl74. 

tl75. 


tl76. 
tl77. 
tl78. 


showing  contact  of  noriteand  Laurentian  in  vicinity 
of  Creighton  mine — by  i'rof.  A.  P.  Coleman. 
(.Accompanying  report  No.  170.) 

Copper  ClilT  offset— by  Prof.  A.  P.  Coleman.  (Ac- 
companying report  No.  170.) 

No.  3  mine — by  Prof.  A.  P.  Coleman.  (.Accom- 
panying report  No.  170.) 

showing  vicinity  of  Stobie  and  No.  .1  mines — by 
Prof.  A.  P.  Coleman.  (Accompanying  report 
No.  170.) 


Xote.  —  1.     Marts  marked  thu3  ♦  are  to  be  found  only  in  reports. 

2.     Maps  marked  thu'^  t  have  been  printed  indeiwndentiy  of  reports,  hence  can 
be  procured  separately  by  apl>Iicant3. 


tlS5.  Maijnctomjtric  survey,  vcrlical  itilcnsity:  Hl.iiiliiii  iron  mine,  lli.l- 
inoiit  township,  l'i:terl)ori)Ui;li  njimtv,  Uri'.irio  li\'  \.  I  iri'lmi.in, 
1911.     Scilc  200  furt  to  1  iiicli.      .\cciiin|i,i.i\in;  ri|i(i'l   N.i.  Ist.i 

■flSsa.  Ccolonital  map,  lilairlon  iron  mini',  llt'lmoiu  township,  l'ctcrl)OioiiL;li 
county,  Ontario— by  H.  I.inili.iiian,  1911.  Nali-  _'00  led  to  1  ncii. 
(Accompanying  report  No.  ISt.i 

tl86.  MaKiietonietric  sur\-ey,  liolmont  iron  mint-,  lUlmoiit  township,  I'oler- 
iwrouKli  county,  Ont.irio — oy  i;.  l.indcm.iii,  1911.  Scale  200  feet 
to  1  inch.      l.\ccompan\iiii;  report   No.  IM. 

tl86a.  Geological  in.ip,  liclniont  iron  mine,  Hclmont  lr)wn-.liip,  rcli-rlicronKh 
county,  Ontario — by  1-..  l.indcin.m,  1911.  Sc.ilc  JIMI  fret  to  1  inch. 
(Acconip.myinK  re[i(jrt  No.  l.si.i 

+  187.  M.iKnetonietric  surve\',  vertical  intensity:  St.  (h.irles  mine,  Inilor 
township,  Hastings  county,  Ontario— by  \'..  I  imleman,  1911. 
Scale  200  feet  to  1  inch.      i.Xccomp.inyitr^  report   No.   ISl.; 

+  lS7a.  r.eolonic.il  ni.i|  St.  f'h.irles  mine,  Tiiilor  town^liip,  ll.istinns  county, 
Ontario— by  I'..  I. imleman,  1911.  Scale  200  feet  to  1  inch,  i  .\c- 
companyinf;  report  No.  1.*<1.  i 

tlH8.  .Ma^'netonictric  survey,  \ertiral  intensity:  It.iker  mine,  Tmlor  town- 
ship, Hastings  county,  Ont.irio— 1)\-  l^.  I.inilem.m.  '911.  Sc.ile 
200  feet  to  1  inch,     (.\cconip.inyini;  report  No.  l.st,! 

tl8iSa.  Geoloi;ical  map,  Hakcr  mine,  I'mlor  township,  Ihistm^s  county. 
Ontario— by  K.  l.indenian,  1911.  Scale  200  feel  to  1  inch.  ,\c- 
conip:inyini;  report   No.   184.) 

tl89.  .M.iynetometric  survey,  vertical  intensity:  Ri(lt;e  iron  orv.  ihposiis, 
Woll.iston  township,  Ilasiinija  countx'.  Ont.irio  by  K.  l.indem.in. 
1911.     Scale  200  feet  to  1  inch.    i.\ccomp.in\int;  report  .No.  1N4.' 

tl90.  Mannetometric  survey,  verticil  intensit>-:  Coehill  .iiid  Jenkins  mines. 
Wbllaston  township,  Hastings  county,  Ont.irio — by  1'^.  l.indem.in, 
1911.     Scale  200  feet  to  1  inch.    ..\ccompa  lyin^- report  No.  181.1 

tl90.i.  Ceolofiical  map,  Coeliill  and  Jenkins  mines,  Wollaslon  townshij), 
Hastings  county,  (Jntario — by  \'..  Linduman,  1911.  Scile  200 
feet  to  1  inch.    i.\cconip.inyin;<  report  No.  1S+.  ) 

tl91.  Ma^;neloinetric  Mirxey,  verticil  inten^ity:  Bessemer  iron  ore  di  jmsits, 
.\l:ivo  township.  II. istinns  coiint\-.  Onl,irio--by  i;.  l.indenian, 
1911.     Scile  200  feet  to  1  inch,     i  .Accomp.myi  ..;  report   No.  1S1. ' 

tl91a.  GeoloHicd  ni;ip,  liesscmer  iron  ore  deposit-.  M.iyo  townshi|i,  ll.istinijs 
county,  Ont.irio— by  K.  l.indenian,  I'Hl.  Scile  200  feet  to  1  iiuii. 
(.Accompanying;  report  No.  1.^4.) 

tl92.  MaKUetonietric  survey,  verticil  intensity:  Kankin,  Cliilds,  and 
Stevens  mines,  .\Iavo  township,  ll.istini;s  county.  Ont.irio— by  I'-, 
l.indenian,  1911.  Scale  200  feet  to  1  inch.  (  \i:coinp.invins  r(.-|)ort 
No.    184.) 

Note. —  1.     Miips  marked  lluis  *  ate  to  l>c  fouuil  onK-  in  reiKirts. 

2.     Ma[.i  markcil  thus  t  li.ivc    hn:i    printt-ii    inilo])tmlently    of    ri'porf,    hrnce 
can  he  procured  separately  h\-  applicants. 


tiy2a.  (.eolntical  map.  Rankin,  ChiHs,  and  Stevens  mines,  Mayo  township, 
}  .stinKH  county,  Untari'v— hy  K.  l.indcman,  1911.  Scale  200 
Kel  to  I  inch.     (.Vcompiuivin^'  report  No.  184.1 

flW.  Magnotomctric  survey,  vertical  intnisity:  Kennedv  proficrty,  Carlow 
township,  Hastings  county,  Ontario — by  E.  I  iiideman,  1911. 
Scale  21M)  feet  to  1  inch.     (Accompanying  report  No.  1S4.) 

+  19,Vi.  r.coloRical  map.  Kennedy  property,  Carlow  township,  llastiuKs county 
( )ntario--by  K.  I.iii<linian,  191 1.  Scale  2(M)fert  to  1  inch.  (.Xccom- 
panyinn  re|K)rt  No.  18-1.) 

tr'4.  .Magnetometric  survey,  vertical  intensity:  How  Lake  iron  ore  occur- 
rences, Faraday  township,  I lastiuRs county,  Ontario— by  K.  I.inde- 
man,  1911.     Scale  2(M)  feet  to  1  inch.     (.\ccompanyinK  refrart  .No. 

lo4.) 

t204.  Index  map,  maKnetite  occurrences  alonR  the  Central  Ontario  railway- 
by  K.  Lindeman,  1911.     (.AccompanyinR  report  .No.  184.) 

t20,i.  Magnetometric  map,  Moo.se  Mountain  iron-bearing  district,  Sudbury 
ilistrict,  Ontario:  Deposits  Nos.  1,  2,  3,  4,  s,  6,  and  7— by  E. 
l.indeman,  1911.     (.Accompanying  report  No.  303.) 

t205a.  Geological  map.  Moose  Mountain  iron-liearing  district,  Sudbury 
district,  Ontario,  Deposits  .Nos.  1,  2,  3,  4,  S,  6,  and  7 — by  E.  l.inde- 
man     '.Accompanying  report   .No.  303.) 

t206.  .Magnetometric  survey  of  .Moose  Mountain  iron-bearing  district, 
Sudbury  district,  Ontario:  northern  part  of  def)Osit  No.  2 — by  E 
l.mdeman,  1912.  Scale  200  feet  to  1  inch.  (.Vccompanying 
report  No.  303.)  ** 

t207.  Magnetometric  sur\ey  of  Moose  Mountain  iron-bearing  district,  Sud- 
bury district,  Ontario;  Deposits  Nos.  8,  9,  and  9.\— by  E.  l.inde- 
man, 1912.  Scale  200  feet  to  1  inch.  (.Accompanying  report 
No.  303.1  I      J     r,      , 

t208.  Magnetometric  survey  of  Moose  .Mount  "'n  iron-bearing  district, 
Sudbury  district,  Ontario:  Deposit  .\  10— by  E.  Lindeman^ 
1912.     Scale  200  feet  to  1  inch.     (.Accompanying  report  .No.  303.) 

t208a.  Magnetometric  sur\ey.  Moose  Mountain  iron-bearing  district,  Sud- 
bury- district,  Ontario:  eastern  portion  of  Deposit  .No.  11— by  E 
l.indeman,  1912.  Scale  200  feet  to  1  Inch.  (Accompanying 
report  No.  303.) 

t208b.  Magnetometric  survey.  Moose  .Mountain  iron-bearing  district,  Sud- 
bury district,  Ontario:  western  portion  of  deposit  .No.  11— by  E 
l.indeman,  1912.  Scale  200  feet  to  1  inch.  (Accompanying  report 
No.  303.) 

t208c.  General  geological  map,  Moose  Mountain  Iron-bearing  district, 
Sudbury  district,  Ontario — by  E.  Lindeman,  1912.  'Scale  800 
feet  to  1  inch.     (Accompanying  report  \o.  303.) 

Note. — I.     Maps  marked  thus  *  are  to  be  found  only  in  reports. 

2.     Maps  marked  thus  t  have  been  printed  independently  of  report  j  lience  can 
be  procured  separately  by  applicants. 
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till).  Location  of  coi)|>er  siiultrrs  in  ('.iii,u|,i  -|,y  .\.  \\  i  ,.  WiUoii  S,  ,ile 
197-.i  miles  to  1  ini;li.      lAtcoinp.inyiiii;  rii-itt   No,  .iw  , 

tJlS.  Trovincf  o(  AllxTta:  >lir>ttiiin  pro|RTti<.'s  Imin  wliidi  s.iinpliN  d  kmI 
were  t.ikcii  for  g.is  producer  tesi-,  l-u.-l  l,>tin«  Divi-ion,  Oit  la.i. 
(AtLompanyinK  Siinmi.iry  re|K)rt,  I'/l-'i 

t2iO.  MInii  .ilislricts,  Yukon.  S<Mle  Vi  miles  tcl  inch -h>  T.  .\.  Micl.  ,in. 
(.\cconipanyinK  report  No.  21i.i 

U-l-  U.iwson  nr'ninH;  district,  Yukon.  Scale  2  miles  to  1  incli— l.y  I.  .\. 
.M.icI.e.in.      (.•XceoniiKinying  re()ort  .No,  222. 

*22H.     Index  map  of  the  Sydney  coal  fields,  C.ipe   lirei.'fi,   N.S.      iXcmm 
panyinj;  re|K)rt  No.  227.) 

t232.  .Mineral  map  of  Can.ula.  Scale  100  mil,-,  i,,  l  Uu\>.  i.\ccoriMMi:\  ititr 
reiKjrt  .No.  2J0.) 


t239.     Index  map  of  Canada  showing  ({ypsnm  occurrences.      '.\i 
re|)ort  .No.  245.) 


ccompaiu  ing 


t240.  .Map  show  ,  Lower  C'.irt)oniferous  form.ition  in  which  KVpsum  occurs 
in  tlu  ..l.iritime  pmvi.-ices.  Scale  100  miles  to  1  i.ich.  lAiioai- 
paiiyin^;  re|Mirt  .No.  .M.S.; 

t24I.  .Map  showiiiK  rel.ition  of  nypsiim  deposit,  in  .Northern  Ont.irio  to  r.iil- 
way  lines.  Scale  100  miles  to  1  inch.  i.XccompanviiiK'  report 
No.  24,S.; 

t242.  .Map,  (Jrand  Kiver  KVpsimi  de|)Osits,  Ontario.  Scale  4  mihs  to  1  inch. 
(.Accompanyinj;  rejxjrt  .No.  245.) 

t243.  I'lan  of  .ManitoLa  (lypsum  Co.'s  pro|)erties.  (.Vccompanyiny  report 
No.  245.) 

t244.  Map  showing;  rel.ition  of  Kyi'smii  Je(Msits  in  liritisli  ('ohimbi.i  to 
railway  lines  and  market.  Scale  35  miles  to  1  inch.  ^\cconi|>any- 
ing  re[)ort  .No.  245.) 

t249.  Magnetometric  sur\ey,  Caldwell  anil  Campliell  mini's,  (  al.il'OKie 
district,  Renfrew  county,  Ontario — hy  i:.  I.indeman,  1911.  Sc.de 
200  feet  to  1  inch.     (.-Xcconip.inying  re|«)rt  .No.  254.1 

t250.  .Magnetometric  survey,  Black  Hay  or  Williams  mine,  Calaf)Ogie  dist  ict, 
Renfrew  county,  Ontario — by  E.  I.indeman,  1911.  Scale  200  feet 
to  1  inch.     (.Accompanying  report  No.  254.) 

t251.  Magnetometric  survey,  lihitT  Point  iron  mine,  Cd.ibogie  district, 
Renfrew  county,  Ontario — by  E.  I.indeman,  1911.  Scale  2(K)  feet 
to  1  inch.     (.Accompanying  report  No.  254.) 

t252.  .Magnetometric  survey,  Cnlhane  mine,  Calal)ogie  district,  Renfrew 
county,  Ontario^by  E.  I.indeman,  19U.  Scale  200  feet  to  1  inch. 
(.Accompanying  report  No.  254.) 

Note. — 1.     .\lap9  marked  thus  ♦  are  to  be  found  only  m  reports. 

2.     .\Ia!)3  marked  thus  t  ha-  e  l)een  printeil  inde[jendenllv  of    u-porta.   lience  can 
be  procured  separately  by  a[)plicauts. 
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t2S<.  MaRiictoiiiL-trii:  mirvfv,  M.irtcl  or  \Vi!«)n  iron  miiir,  Ciil.iliOK'tt  illstrict, 
Kciilrew  foiiiity,  Kiit.irio  -liy  \..  I.inileni.in,  IMU.  S<  ale  JIKJ  feet 
to  1  inch.     i.Vcuinp.inyinn  rcjxjrt  No.  2.St.) 

t2(il.  M.iKnctoini'trii-  survey,  Northeast  Ann  iron  r.iinje.  lot  s.W  ll.T.W. 
Lake  I  iin.iK.inii,  NipiiiiiiK  district,  Onl.irio  -l>y  1,.  Nyslroni. 
19().>.     Sc.ile  200  feel  .o  1  iiu  li. 

tJdS.  .\l.ip  of  |HMt  1k)Ks  investiK'ateil  in  OiielM-c  -liy  .\.  .\iirc|>,  191  i. 

t26').  I.arue  I'e.i  1  ield  |)eat  \h>k,  (Jiiel)ec  "  " 

t270.  Small   fea  I'ield  i)e.it  U)«,  Oiiebec  "  " 

t2;l.  l..inor.iie  pe.it  lion,  HiieU'C 

t272.  St.  Ilyacinthe  (HMt  Imjit,  Qucticc  *  * 

t27i.  Riviere  ilii  Loup  pe.it  boj;  " 

t274.  Cacouna  peat  lx)g 

t27.'.  I.e  Pare  peat  bog,  Quebec  "  " 

t27fi.  St.  Ucnis  i)cat  bog,  Quebec  "  " 

t277.  Riviere  Ouelle  peal  bog,  Quebec  *  " 

t27><.  Moose  Mountain  peat  bog,  QucIjcc  "  " 

t2S4.  Map  of  northern  portion  of  .Mbert.i,  showing  position  of  outcrops  of 
bituminous  sand.  Scale  12i  miles  to  1  inch.  (Accompanying 
reijort  No.  2S1.) 

t2'>.'.  Map  of  Dominion  of  Canada,  saowing  the  occurrences  of  oil,  gas,  and 
tar  sands.  Scale  197  milts  to  1  inch.  (Accompanying  report 
No.  29'  ^ 

t294.  Reconnaissai.ic  map  of  part  of  .Mbert  and  Westmorland  counties. 
New  lirunswick.  Scale  1  mile  to  1  inch.  (.Accompanying  report 
No.  291.) 

t29-S.  Sketch  plan  of  Ciaspe  oil  fields,  Quebec,  showing  loc.it ion  i.f  wells. 
Scale  2  miles  to  1  inch.     (Accompanying  report  No.  29!.) 

t296.  Map  showing  gas  and  oil  fields  and  pipe-lines  in  southwestern  Ontario. 
Scale  4  miles  to  1  inch,     (.\ccompanying  re|)ort  No.  291.  j 

t297.  Geological  map  of  .-Mberta,  Saskatchewan,  and  Manitoba.  Scale  35 
miles  to  1  inch,     (.\ccompanying  rei)ort  No.  291.) 

t298.  -Map,  geology  of  the  forty-ninth  parallel,  0-9S64  miles  to  1  inch 
(.Accompanying  rejiort  No.  291). 

Note. — 1.     Ma|)3  marked  thus  *  arc  to  he  found  only  in  reports. 

2.     Maps  marked  thus  t  have  been  prhitcil  independently  of  reports,  hence  can 
Im?  procured  separately  by  applieants. 


t.X.^' . 
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t  <02.  M.ip  ^lunviiiK  liii.iihiM  'tl  rii.iiii  n.i-.  liiir,  liow  NI.iimI,  CiU.iry.  S.  ,ile 
IJj  miliis  to  1  iiitli.       An  i)rii|i.if\  nu  nin)rt  No.  J'Jl.i 

tUl,  M.intii'toiiiitric  m,i|i,  \Irl'!  i  r-Dti  tnim  ,  il,i:.ii  liii»,  (Vi|ii;  Itrt-ton 
(ouiity,  .Nov.i  Null. 1  1".  A.  II.  A.  K.ilinsnn,  I'd*.  S.il.-  J(K) 
fffi   to  1   illlll 

tJI2.  Maniictoiiiciric  im.i|i,  iron  Dro  (li'(>ii-.it^  .it  I  |i|Kr  (•iiiucn,  liiMriu'n* 
iDiiiily,  Nin.i  Null. I  -liy  I..  I.iii'li'iii  111,  l''H.  N  .ili-  J(«i  irri  to 
1  illlll. 

\i\i.  M.iKiiitDitiLtric  111,11),  in  n  i>rc  (k|M)^in  ,it  ipr.itnl  .\Iir,i,  l  .i|k'  llreton 
<(miit\,  Nova  StDti.i— by  A.  II.  A.  KdIminch,  I'>H.  n.iIo  'W 
kcl  til  t  illlll. 

1 527.  M.ip  show  inn  Im  .it  ion  nl  S.iliiic  S|iriiiKiiiiil  >ill  .\ri  i!>  in  llir  Motiiiiiion 
ol  I  aiMil.i.      (.\ni)iii|i,iiiyiiij;  Kc|iiirt  .No.  MS.) 

t-'J**.  M.i|i  sliowiiiK  liH.ilioii  oi  S,iliiir  >|iriin5S  in  lliu  .M.iritinir  I'nn  inns. 
Si. lie  UMI  milts  to  I  imli.      lAccomp.inyiiii;  l<t'|Mirt   .No.  MS.i 

\M'>,  .M.ifi  lit  ()nt,iriii-.\lii  liinin  Silt  l!,i>iii,  slunvin^  iirili.  ilr  limit  nl'  pio- 
ilnctivu  .irc.i.  S<.ili;  J.i  iiiili'^  lii  1  im  li.  ■  .V  lonip.iiu  inn  Ki'port 
No.  MS.) 


f.i.^O.  \l,ip  >lii)\\inn  loiMiioM  of  S,iliiu' Sprinn-i  ill  Nniiliiin  .M.iiiilnli.i.  Sc.ile 
l.'j  iiiik's  to  1  illlll.      ■.\iionip,iiiyiii;>;  l<i'|)ort  .Nu.  M?i.) 

t.Mn.  .M.inmlonulrii'  in.ip  nt  .XlikuU.iil  iriiii-lir.ninn  ili-.lriil,  Xlikuk.in 
.Mine  .mil  \i,iiiilv.  t  l.iinis  No-,  inl-.,  Ill,,  IJi;,  .' tl.,  J.M.,  .iml 
-'(ii;,  k.iiiiv  Kivirilistriil,  Oiil,irii).  lly  .\.  II.  ,\.  Uiiliiiison,  ]')\i. 
Sr.ilf  tlHt  li  I  t  to  1  ilKh. 

t34l)a.  I  ieolonicil  iii.i|i  of  ,-\likok.iii  ironUMrinn  ili-.trii  i,  ,\iikiik,in  .Mim- ,iiiil 
\  iciiiitv.  Claims  No^.  KlK,  111-:,  UK,  lil.,  2.SK,  ami  idK,  Kainv 
Uivir  ilistrict,  Oiit.irio.  Uy  .\.  II.  A,  koliin-on,  l')!!.  S,  .ilc  4()() 
fi'ut  to   1   inch, 

t341.  .Maniirtomi'lrir  m.ip  nl  .\likiik,>-i  iron  InMiinn  ili>lriit,  Sliii  t  .No.  1, 
Claims  Nos.  4(MlK,  K»1K,  tnJK,  IIJX,  ,iiiil  41MK.  Kainy  Rivtr 
ilistrii-t,  ( tni.irio.      I!y  I.,  l.iniliin.m,  1914.     Si.ilu  JDOIi'tt  to  I  inch. 

t.Ula.  Cltolonical  iii.ip  of  .\likokan  ironljcirinn  ilistrict.  Sheet  No.  1. 
Cl.iinis  Nos.  4l)0l<,  4(lll<,  4()2R,  112X,  ,iml  4(l.<k,  Rainy  Kiver 
ilistrict,  Ontario,      Hy  IC.  I.iiiilem.in,  1'>14.     Scilu  4l)()fiit  to  1  inch, 

t342.  MaKiietonietric  ni.ip  of  .\iikok,in  ii  ,.-l«ariiin  ilislriil.  Sheet  .No. 
2.  Claims  Nos.  4(U1<,  4l)4K,  UHX.  I'D.X,  ami  14()X,  Kainy 
Kiver  ilistrict,  Onl.irio.  Hy  \:.  I.iiiilem.in,  1914.  Sc.ile  40(1  feet 
to  1  inch, 

t3-12a,  (joological    m.ip    of    .Alikok.m     iroii-lie,irinn    ilistrict.  Sheet    .No.    2. 

Claims    Nos,    4(MK,    4(I4K,     lisX,     l.V)X,    ,inil  14(lX,      Kainy 

Kiver  ilistrict,  (Jnt,iriii.      Hy  E.  I.inilem.m,   1914.  Scale  400  feet 
to  1  inch. 

t  Maps  nnrkt'd  thus  t  have  been  printfl  iiiil,i.on.ii'iill>  of  n-iiurts,  hnn  f  iiiii  he  priK-iin-.l 
sep.irately  by  appliciiUd. 


— -J-.    TiCi     •*«; 


i-.:.  ••5.*mi-^K«JK'^:M5»ft?iri 


tJ4J.  M.itjiii  loMii'irir  iii.i|>  <>l  Atlkirk.iii  inm  iHMnir.'  iliitriit.  Milt-  I'osI 
Nil,  I  Ht,  (  .m.iili.iii  Nnriliiin  r.iiU.n  ,  K.iiiiv  KImt  district,  Unl4rio. 
By  I..  I.iii.lciii.iii.  l')H.     N-.ili:  l(K)  Iftt  to  1  imh. 

t.Ml.i.  ( •voloKiral  tn.ip,  Atikcukati  iri>ii-lx'.irintf  liotriit.  Mile  I'otC  No.  140, 
( '.ifi.iili.in  Nurthcrn  railwjv,  Kainv  kivcr  ili^triit,  Ontario,  liy 
i;.  I.in.lunuii,  1^14.     >Mal.-  »()(»  Ict-i  to  I  iiicli 


l.y  A    Aiir.  p,  1'M3-14. 


t.154.  Ifiilirx  Map,  showiriu  liM.itioii  i>l  pt.it  Imi);s  in- 
vi'sti^atcil  ill  OiitafKi — 

ti55.     Kichinonii  |H-at  Ik)h,  I'arlttoii  county,  I  Intarid  —  "  " 

fiSd.      l.utlier  iRMt  bun,  \Vellitit{toii  an  1  I  'iilltriil  njiiii- 

tii*,  Ontario  -  "  •* 

t'S7  Aiiiaraiilli  |«  H  liiin,  I  >iillrriu  loiintv,  Oh  ario —  "  " 

tiSS.  Car^iill  |M'at  Ih)k,  Itnuc  county,  Ontario—  "  " 

t3S9.  UVstovfi  [Kjat  boK,  Wcntwortli  county,  Ontario—  "  " 

tJd'i  Marsli  Hill  I  vat  l)os{,  Ontario  county,  (Jiilariii^  "  " 

■'61.  SumlcrliiiM  |«Mt  1k)>;,  Ontario  County,  Ontario —  "  " 

t'^'2.  M, (lull. I   (KMt   Ik)^,  \  icioria  county,  Oiuario — •  "  " 

t.id.f  Slmo  |H\it  U>„,  Hastings  lounty.  Ontario    -  u  .. 

t^(>^.     C'l.ircvic'W    i>cat    IxJHi    Lennox    mil    Ailcli'iul'm 

coiintio,  Ontario —  "'  " 

t.f'i'^.      Index  M.ip,  shinvuiK  location  of  [xjal  Ujgs  inves- 

tii  iicd  in  (Jucliec —  "  " 

t'6o.     L'.Xssomption  |it.ii  lx)){,  l.'Assoniption  county, 

IJUflx.!-   -  " 

t-iOT.     St.  Nidorc  pcMt  !»)>{,  I„i  i'l.iirie  coiintv.  Ouc:l)ic—  "  " 

t36S      Holtiiri  |)oat  Ih-)«,  Chatc.iuuuiy  county,  (juelKjc —  "  " 

t36Q  Index  Map,  showini"  location  of  |ieat  txii;^  inves- 
tigated in  No\,i  Scotia  .md  Prime  Ldw.ird 
l>land— 

t.570.     Hlick  Marsh  |H\it  Iwg,   Prince  county.  Prince 

Ldwaru  Island —  "  " 

ti71.     Portage  ^kmI  l)Og,  i  rincc  countv,  Prince  Kdward 

Island —  "  " 

t-3"2.  Mi>''Hiclie  peat  liog.  Prince  county,  Prince 
l-dward  Island— 

t.?T3.     Muddy  Creek  peat  bog.  Prince  county.  Prince 

Kiiwiin!  Island—  "  " 

t374.      I'he    (tiack    Manks    (teat    bog.    Prince   county, 

I'rincc  Edward  Island—  "  " 

t.Maps  marki-'i  ihn^  t  have  br^'n  r'i"it'''l  in(liM»'"'I<'nlb*  'if  reports,  hrin  f  can  tie  procured 
separately  by  atiplicanta. 


ttTjit, ,  w, .  m-'^^mmitzm^'^^^i^^mamattt 


•  I. 


1^  '■^/'•ijf^f.  ^ 


HTv      \l   r.ii.i!    f,..t     i 
I  .l.x  ,1.1   I-    . 

tt:;.    « 

N.ilM 


'U    I  I 


hmi.     II,  , III    j„.,i    i„,^,    ^ 

1*^1.     I'. n  I  h.U-  ,H,,.  1.,,^,  - 

t ''  '       I   ii.iiir     |,.Mi     1,,,^,    ■»! 
s,,,i,, 

H><f.       1   l\,li'      p,-,,t      Uii;.      M„ 


,  ,,,1111  i,       \,,S    I 


t  !>7.  '.,,,!,.;  i.  ,1  !  11.1 1,  I ',  J  nil  ii-iri'  !,  Ail,,  ii  . ,  ^h,,«  m;;  l.i,  ,iii,iti  ,,|  |ili,,-|.|i,i;i 
I.,    U      1,1.      Iliull    >>,     ,|,-     «<.liiii-.l,      |'l|=  ',\.  .■.,iii|'.lll\  ill.     n|.,it 

MHO,  I  liii-liii.l  ri\il  lli.,|,  »l„.v.ill.:  .,!.!,  I, Ml.  ,,|  iil'imiii.in-  ,H'I  .iliin. 
I  liii^lin.i  V  i':.  ■  :  ..,11 1,. ,11-  ::  ■  i\  il-  ..I  _'ii  I,  ,  1  \.s  ^  1  I. IK,  |,)l  ^. 
>,mIc  I.iumi  |.  ,  r  1,,  I  III,  h 

■  *''!  I  l..iiw.,hi  ii\,i  niij.,  >li.miin,  .,iit,  riii>>.  .,|  l.ii  iiiiiiii,,,i-  .,i,'  i  .,,iii_ 
(  I.  ,iu  II,  r  \.ill.-,  ,,iiii.„ir  iiinix  ,1-  ..I  .'II  ti- I  'a  ■»  I  I  l!~. 
I'M^.      -•  ,1,    l.iMiii  I,-,  1  I,,  t  III,  !i. 

!'''_'.  I|.ii,.;in^-i,.t!  ll<iiM-  m,r-.  -li,iH,ii,  .,i|li  r,i|,-  ■  ■!  I,ii  iiiini  i,>  -,iii,| 
.,1,111;;  ll.iii^iiii;-!!)!,.'  .Hi, I  llur-.-  ki\.r  \.illi>.',  .iiu'.iiir  miii.jU 
•il  .'11  l.-.l-    l,\   >.  (  ,  l.ll-,  I'.'l"-       v>  ill-  l.lKKili'ii  t,,  I  h,,  h. 

•M).'-.  "~|,, -111,., Ilk  liM-r,  ^li,.'.- 'iii;  mil,  T,,;,^  ,il  Ml  :ii,ilii,,.i-  ^iml  .i|.,ii;;  ^lii|i- 
l.iiili  s.iIIin:  ,,,i,;  111  iiiiii  \  i!-  ,,l  .'n  l,i  i  l,\  -^  I  III-,  l')|^ 
>,  .,1,    I, HI  III  Set  1,1  1  ill,  h 

t*''l.  \1,  l\  ,\  ii\,  1,  '  >.lii,-i-.  -Iii.wiiu  iHit  !";•-  I.I  litiMiiiiuiti-  -.iii'l  .il,,ii.; 
Ml  K.,\   \.,li,  \-,  ,-.iiii,.iir  iiii.iv.,1-  .■!  Ju  l.-.i    -I.',   <.  I  .  I.IU,  I'Mn, 

nmI,-  i.iiiMi  I,  ,1  1,.  1  :ii.  Il 


^.\')>.  \|,i,..,  li  .  r,  ^ll..uiii^  .,,i|.i.i|.«  ..I  liil  iiiiiin,,,,-  -i.n!  ,il,.ii..  Mm.  •■ 
\,iili\':  i-,)Titoiir  iiitcr\-.i|>  .•'  Jn  |.-.  i  l.%  ^,  l  Ul-.  I'MV  N.,!.. 
I.iiiin    , , ;   I,    1  ill,  h. 

I'/./'.  >v  .,'.7  i<in;ii:f<>i:,.ilt<iin  !■• 

I  )im  ,1,11,    \liSi  ^    r.K  \-  1  II, 
I  l|  1    \l.-  IMl  s  I    ,  i|     \|  ,\i  -, 

>"  --I  \     s  1 1. 1  i  I,     1  . 1  1  \«  \ 

\<>Ir       1.      M.tiis  lu.iik,  ,|  Uii.*  •  ;.rf  n.  I;.'  Iitiimi    .nl-.  ir,  r.  ; 
.!,      M,iii,«  ui.trk.'.l  Ui'i<  t  l.;!v..  I.....n  prim.  I  lii-I.!..  . 
I„.  ,„  .  .,,... I  <..,.,,r.it..t.   ir.    ,:.!.!,.   1,1,- 


